
Installation Restoration Program (W~d) AD-A283 341

Operable Unit C 1101111
Remedial Investigation/Feasibility Stud
Sampling and Analysis Plan
FINAL

May 1994

... ~.. . .. .

~~~*"~~".~~ . "' W ...... . . ....

~::.'. ** ........ .. .... o

... .. .. ....... .94 25773

McClellan Air Force Base

rE 4



Best
Available.

Copy



RADIAN
COR PORATINH

3 May 1994 10389 Old Placerville Road

Sacramento, CA 95827
(916) 362-5332
FAX # (9161362-2318

Russell Lowe
(F0469993D0018/8000)
SM-ALC/EM-CPM
3200 Peacekeeper Way, Suite 11
McClellan AFB, CA 95652-5590

SUBJECT: Submission of Deliverable

Final Copy OU C SAP

Dear Mr. Lowe:

Enclosed you will find insert pages for the Final copy of the OU C RI SAP. The enclosed
pages replace those with the same page numbers in the Draft Fial copy of the SAP. The
cover and spine for the document should also be replaced. Four sets of the insert pages have
been sent to your attention. With your concurrence, two sets each have been sent to Joe
Healy of U.S. EPA and Mark Malinowski of DTSC. One set each has been sent to Dennis
Bane of URS and Alex MacDonald of RWQCB.

If you have any questions, please call us at (916) 362-5332.

Sincerely,

e Fari Gregory A pdri
Technical Manager Contract Manager

Enclosures Accesion For

-NTIS CRA&I

c: Paul Sears (SM-ALC/PKOP) DTIC TABA

Kevin Wong (MS-ALC/EMR-RPM) Unannounced _

Dennis Bane (URS) JuBtyfication

Joe H ealy (U .S. EPA ) By -------Mark Malinowski (DTSC) Distriby tio
Alex MacDonald (RWQCB) Distribution 1

Vic Auvinen Availability Codes

Greg Spadorcio Avail and I or

Project File (Delivery Order 8000) Dist Spucial

"I I



INSTALLATION RESTORATION PROGRAM (IRP)

OPERABLE UNIT C REMEDIAL INVESTIGATION

SAMPLING AND ANALYSIS PLAN

COPIED FOR THE
tAv 2 1994

RESTORATI N FILE

FOR

McCLELLAN AFB/EM

McCLELLAN AFB, CALIFORNIA 95652-5990

May 1994

USAF CONTRACT NO. F04699-93-D-0018, DELIVERY ORDER NO. 8000
CONTRACTOR CONTRACT NO. 602-100, DELIVERY ORDER NO. 8000



This report has been prepared for the Air Force by Radian Corporation for the

purpose of aiding in the implementation of a final remedial action plan under the Air Force
Installation Restoration Program (IRP). As the report relates to the initial screening of

remedial action alternatives, its release prior to an Air Force final decision on remedial
action may be in the public's interest. The limited objectives of this report and the ongoing
nature of the IRP, along with the evolving knowledge of site conditions and chemical effects
on the environmental and health, must be considered when evaluating this report, since
subsequent facts may become known that may make this report premature or inaccurate.
Acceptance of this report in performance of the contract under which it is prepared does not
mean that the Air Force adopts the conclusions, recommendations, or other views expressed

herein, which are those of the contractor only and do not necessarily reflect the official
position of the Air Force.



DEPARTMENT OF THE AIR FORCE
.EADQUARTERS SACRAMENTO AIR LOGISTICS CENTER (AFMC)

McCLELLAN AIR FORCE EASE. CALIFORNIA

COPIED FOR THE 99

MEMORANDUM FOR SEE DISTRIBUTION t'k" 2 1"
ENkUNMOýNI AL

FROM: SM-ALC/EMR 7: E5050 Dudley Blvd, Suite 3
McClellan AFB CA 95652-1389

SUBJECT: Operable Unit C Sampling and Analysis Plan (OUC SAP)
- ACTION MEMORANDUM

1. The Operable Unit C Sampling and Analysis Plan (OUC SAP) had gone final on 30
Mar 94, thirty days after submittal of the Draft Final Plan, in accordance with Section 7.9
of the IAG. We have since received additional comments that warrant incorporation into
the OUC SAP. Attached are the revised pages and new cover of the OUC SAP (atch 1).
Please replace the corresponding pages and cover of the Draft Final Report you have with
the inserts to both reflect the changes from draft final to final status and the incorporation
of the additional comments.

2. If you have any questions or concerns, please do not hesitate to contact Kevin Wong
or Russ Lowe at (916) 643-0830.

KENDAL R. TANNER, P.E.
Remedial Program Manager
"Environmental Restoration Division
Environmental Management Directorate

Attachment
1. SAP Inserts



REPORT DOCUMENTATION PAGE Form Approved
OMB No. 0704-0188

P.Ot MDWWq b 4., #W WU o, SeO. -1 4s ... Im -.. , I hW W .WW. ee' M W. w'1 I, ". -. U•....'a . Ui% -... & E -e q0 , .4
ý -v. " c oft o.1 " .. 5.1. Mew"2 ".l k~ .. Wft & YM w ~4~5 oftw#$aor"0 ~ 4W. W. Wý ' VWS.v """oft M8 6bWý . Wsng*u .... p S... D-.. 1.w

.V4uw w ., 0 M 1w IllS J.o4VW •O, I*Miey. 5.u 120". A3M.w.m VA Z22f -430. •W w o 0,5. oA ff of w &.4q 5 !,K Ps.., %g - oej t0")4-01 Sb. W •wq. D"C 20m02

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
1 94/05/02 Final

4. TITLE AND SUBTITLE S. FUNDING NUMBERS

Operable Unit C Remedial Investigation and Analysis Plan

6. AUTHOR(S)

Radian Corporation

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) S. PERFORMING ORGANIZATION
REPORT NUMBER

Radian Corporation
10389 Old Placerville Road
Sacramento, CA 95827

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING/MONITORING
AGENCY REPORT NUMBER

SM-ALC/EMR

McClellan AFB, California 95652-1036

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION/AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

Unclassified/Unlimited

13. ABSTRACT (Maximum 200 words)

This document presents the technical approach for sampling and analysis activities in Operable Unit C of McClellan Air Force
Base (AFB). Individual Field Sampling Plans (FSPs) include data quality objectives, sampling and analysis matrix tables, and
sampling location figures and tables.

14. SUBJECT TERMS 15. NUMBER OF PAGES

16. PRICE CODE

17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT
OF REPORT OF THIS PAGE OF ABSTRACT
Unclassified Unclassified Unclassified Unlimited

NSN 7540-01-280-5500 Standard Form 298 (rev. 2-89)
Prescnbed by ANSI Std 239)-10



PREFACE

Radian Corporation is the contractor for the RI/FS program at McClellan
AFB, California. This work was performed for the Sacramento Air Logistics Center
(SM-ALC/EMP.) under Air Force Contract No. F04699-93-D-0018, Delivery Order 8000.

Key Radian project personnel were:

William E. Corbett - Corporate Sponsor
Victor T. Auvinen - Project Manager

Gregory A. Spadorcio - Contract Manager

Tyler P. Thompson - Delivery Order Manager
Jane Faria - Technical Manager

Radian would like to acknowledge the cooperation of the McClellan AFB
Office of Environmental Management. In particular, Radian acknowledges the assistance of
Kevin Wong and Russell Lowe.

The work presented herein was accomplished between May 1993 and May
1994. Mr. Russell Lowe, SM-ALC/EMR, was the Contracting Officer's Technical

Representative.

)-



This report has been prepared by the staff of Radian Corporation under my

supervision. The presentation of information contained herein has been approved after thorough

technical review. Recommendations in this report are based upon data compiled from previous

reports and Air Force files. The interpretation of these data and the conclusions drawn were

governed by my experience and professional judgment.

Thomas F. Cudzilo, Ph.D
Registered Geologist 4473

)

).... .•



TABLE OF CONTENTS

Section Page

1.0 INTRODUCTION ...................................... 1-1
1.1 McClellan AFB Remediation Strategy ....................... 1-3

1.2 Coordination with Other Projects ......................... 1-3

1.3 Updates to the OU C RI SAP ........................... 1-9

1.4 Acknowledgement of Previous Efforts ...................... 1-9

2.0 DESCRIPTION OF OPERABLE UNIT (OU) C .................... 2-1

2.1 Surface Features ................................... 2-1

2.1.1 Topography ................................ 2-1
2.1.2 Surface W ater .............................. 2-1

2.1.3 Surface Soils ............................... 2-7

2.1.1 Ecological Resources ............................. 2-7

2.2 Subsurface Features ................................. 2-9

2.2.1 Vadose Zone .............................. 2-11

2.2.2 Groundwater Zone .......................... 2-13

2.3 OU C Operational History ............................ 2-22

2.3.1 Use, Storage, and Disposal of Chemicals .............. 2-24

2.3.2 Previous Investigations ........................ 2-24

3.0 CONCEPTUAL MODEL FOR OPERABLE UNIT (OU) C ............. 3-1

3.1 Contaminant Types and Affected Media ..................... 3-1

3.2 Migration Pathways and Potential Receptors ................... 3-1

3.3 Indicated Data Needs ................................ 3-4

3.4 Updating Conceptual Models ........................... 3-4

4.0 REMEDIAL INVESTIGATION (RI) DECISION PROCESS FOR PHASE I . .. 4-1

4.1 Data Quality Objectives ............................... 4-1

4.2 DQO Process for OU C .............................. 4-1

4.2.1 Field DQOs ................................ 4-1

4.2.2 Data Evaluation DQOs ......................... 4-4

OUCSAP/0I0294/jks i



TABLE OF CONTENTS (Continued)

Section Page

4.3 OU C Sampling Plan Designs ........................... 4-4
4.3.1 Groundwater Characterization ..................... 4-4
4.3.2 Vadose Zone Characterization ..................... 4-4
4.3.3 Phase II/III Power Curves ...................... 4-19

4.4 Field Decisions ................................... 4-26
4.5 Data Evaluation . ................................. 4-29

4.5.1 Data Evaluation Tools .............. ......... 4-29
4.5.2 Site Prioritization ........................... 4-34

4.6 Other Decisions .................................. 4-36
4.6.1 Presumptive Remedies and Potential Remedial

Technologies .............................. 4-36
4.6.2 Classification of Hazardous Waste .................. 4-36

5.0 FIELD SAMPLING PLANS (FSPs) ........................... 5-1
5.1 Field Sampling Plan for Investigation Cluster (IC) 9 (Potential

Release Location [PRL] 65, PRL S-31, PRL S-32, and Magpie
C reek) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.1-1
5.1.1 D tta Quality Objectives ...................... 5.1-2
5.1.2 Sam pling Plan ............................ 5.1-2

5.2 Field Sampling Plan for Investigation Cluster (IC) 10 (Potential
Release Location [PRL] S-11 and Tank 6008) ................ 5.2-1
5.2.1 Data Quality Objectives ......................... 5.2-1
5.2.2 Sampling Plan ................................ 5.2-2

5.3 Field Sampling Plan for Investigation Cluster (IC) 11 (Potential
Release Locations [PRLs] 32, 56, 57, Magpie Creek and Tank 737) 5.3-1
5.3.1 Data Quality Objectives ...................... 5.3-2
5.3.2 Sampling Plan ............................ 5.3-2

5.4 Field Sampling Plan for Investigation Cluster (IC) 12 (Potential
Release Locations [PRLs] S-48, 66A, and L-7A ............... 5.4-1
5.4.1 Data Quality Objectives ...................... 5.4-1
5.4.2 Sampling Plan ............................ 5.4-1

OUCSAP/OO294/jks ii



TABLE OF CONTENTS (Continued)

Section Page

5.5 Field Sampling Plan for Investigation Cluster (IC) 13 (Potential
Release Locations [PRLs] 18, 19, 54, 55, and a Former Gas Station) . 5.5-1
5.5.1 Data Quality Objectives ...................... 5.5-2
5.5.2 Sampling Plan ............................ 5.5-2

5.6 Field Sampling Plan for Investigation Cluster (IC) 14 (Potential

Release Locations [PPJs] 17, 20, 21, L-7B, 63, 64, 66B, and
Portions of the Industrial Wastewater Treatment Plant [IWTP]) . . . 5.6-1

5.6.1 Data Quality Objectives ......................... 5.6-2
5.6.2 Sampling Plan ................................ 5.6-2

5.7 Field Sampling Plan for Investigation Cluster (IC) 15 (Potential
Release Locations [PRLs] 28, 60, and P-10) ................. 5.7-1
5.7.1 Data Quality Objectives .......................... 5.7-2
5.7.2 Sampling Plan ................................ 5.7-2

5.8 Field Sampling Plan for Investigation Cluster (IC) 16 (Potential
Release Location [PRL] 50, PRL 51, and Portions of Don Julio
Creek) ............................................ 5.8-1
5.8.1 Data Quality Objectives ......................... 5.8-1

5.8.2 Sampling Plan ................................ 5.8-1
5.9 Field Sampling Plan for Investigation Cluster (IC) 17 (Confirmed

Sites [CSs] 43, 52, 67, and Potential Release Locat:ons [PRLs] 15
and 16) ........................................... 5.9-1
5.9.1 Data Quality Objectives ......................... 5.9-1
5.9.2 Sampling Plan ................................ 5.9-1

5.10 Field Sampling Plan for Investigation Cluster (IC) 18 (Potential
Release Location [PRL] 49, PRL 66C, and PRL L-7C) ......... .5.10-1
5.10.1 Data Quality Objectives ........................ 5.10-1
5.10.2 Sampling Plan ............................... 5.10-1

5.11 Field Sampling Plan for Investigation Cluster (IC) 19 (Confirmed
Sites [CSs] 10, 11, 12, 13, and 14, the Fire Training Area, and the
Contaminated Soils Holding Area) ........................ 5.11-1

5.11.1 Data Quality Objectives ........................ 5.11-1
5.11.2 Sampling Plan ............................... 5.11-2

OUCSAP/0o0294/jks iii



TABLE OF CONTENTS (Continued)

Section Page

5.12 Field Sampling Plan for Investigation Cluster (IC) 20 (Potential

Release Location [PRL] 9, PRi.. S-46, PRL 66D, and PRL L-7D) . .. 5.12-1

5.12.1 Data Quality Objectives ...................... 5.12-1

5.12.2 Sampling Plan ........................... 5.12-1

5.13 Field Sampling Plan for i-nvc .igation Cluster (IC) 21 (Confirmed

Site [CS] 7, Potential Release Location [PRL] 8, the Small Arms

Firing Range, and Tanks 701 and 712) .................... 5.13-1

5.13.1 Data Quality Objectives ...................... 5.13-2

5.13.2 Sampling Plan ............................ 5.13-2

5.14 Field Sampling Plan for Potential Release Location (PPL) 53 ...... 5.14-1

5.14.1 Data Quality Objectives ...................... 5.14-1
5.14.2 Sampling Plan ............................. 5.14-1

5.15 Field Sampling Plan for Potential Release Location (PRL) S-10 .... 5.15-1

5.15.1 Data Quality Objectives ...................... 5.15-1

5.15.2 Sampling Plan ............................ 5.15-1

5.16 Field Sampling Plan for Tank 761 ...................... 5.16-1

5.16.1 Data Quality Objectives ...................... 5.16-1

5.16-2 Sampling Plan ............................ 5.16-1

5.17 Field Sampling Plan for Tanks 783 and 788 ................. 5.17-1

5.17.1 Data Quality Objectives ...................... 5.17-1
5.17.2 Sampling Plan ............................ 5.17-1

6.0 REFERENCES ........................................ 6-1

APPENDIX A: Groundwater Beneath Operable Unit (OU) C
APPENDIX B: Standard Operating Procedures
APPENDIX C: Response to Comments on the Draft OU C RI SAP

APPENDIX D: Response to Comments on the Draft Final OU C RI SAP

OUCSAP/0M0294/jks iv



LIST OF FIGURES

Figure Page

1-1 Boundaries of Operable Units at McClellan AFB .................... 1-2
1-2 General CERCLA Remedial Response Process ...................... 1-4
1-3 Operable Unit C RI/FS Process .............................. 1-5
1-4 Operable Unit C RI/FS Goals and Quality Measures .................. 1-6
1-5 Operable Unit C RI/FS Process Flow Chart ....................... 1-7

2-1 Location of McClellan Air Force Base and Operable Unit C ............. 2-2
2-2 Topographic Map of OU C at McClellan AFB ...................... 2-3
2-3 Aerial Photograph of OU C ................................. 2-4
2-4 Drainages and 100-Year Floodplain in Operable Unit C ............... 2-5
2-5 Storm Drain Lines and Drainages in OU C ....................... 2-6
2-6 Aerial Photograph of Operable Unit C ........................... 2-8
2-7 Schematic Diagram of Alluvial Fan/Alluvial Plain Deposition through Time

in O U C . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 2-10
2-8 Geologic Cross Section A-A' Including Geophysical Logs and Groundwater

M onitoring Zones ...................................... 2-12
2-9 Cross Section B-B' Lithologic Units and Estimated Permeabilities, Vadose

Zone, IC 20, OU C .................................... 2-14
2-10 Cross Section C-C' Lithologic Units and Estimated Permeabilities, Vadose

Zone, IC 12, OU C .................................... 2-15
2-11 Well Locations and Groundwater Contours in the A Monitoring Zone, April

1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-17
2-12 Well Locations and Groundwater Contours in the B Monitoring Zone, April

1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-18
2-13 Well Locations and Groundwater Contours in the C Monitoring Zone, April

1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-19
2-14 Water Level Contours Showing Regional Groundwater Depression ........ 2-20
2-15 Groundwater Contours (Above Mean Sea Level) in the Vicinity of

M cClellan AFB ....................................... 2-21
2-16 Primary Activities in Operable Unit C ......................... 2-23
2-17 Confirmed Sites and Potential Release Locations by Type in

Operable Unit C ..................................... 2-35/

OI]CSAP/050294/jks v



LIST OF FIGURES (Continued)

Figure Page

3-1 Conceptual Framework for Operable Unit C ...................... 3-2
3-2 Potential Sources, Migration Pathways, and Current Receptor Exposure

Routes in OU C ........................................ 3-3

4-1 Data Quality Objectives Process .............................. 4-2
4-2 Conceptual Design for Phase I Data Quality Objectives ................. 4-5
4-3 Power Curve for Arsenic (Silts and Clays) - Lognormal Distribution ....... 4-22
4-4 Power Curve for Copper (Silts and Clays) - Normal Distribution ......... 4-23
4-5 Power Curve for PCB - Lognormal Distribution, CV 60 ............... 4-24
4-6 Power Curve for PCB - Lognormal Distribution, CV 100 ............. 4-25
4-7 Soil Sample Collection Decision Diagram ....................... 4-30
4-8 Boring Depth Decision Diagram. ............................... 4-31
4-9 Boring Conversion Decision Diagram .......................... 4-32
4-10 Prioritization Process .................................... 4-37

5-1 Sampling Depth Intervals for Contaminant Groups ................... 5-4

5.1-1 Potential Discharge Areas in IC 9 ........................... 5.1-4
5.1-2 Proposed Sampling Locations in IC 9 ......................... 5.1-11

5.2-1 Potential Discharge Areas at IC 10 .......................... 5.2-3
5.2-2 Proposed Sampling Locations at IC 10 ........................ 5.2-8
5.2-3 Proposed Sumnpling Locations in IC 10 at Tank 6008 ................ 5.2-9

5.3-1 Potential Discharge Areas at IC 1I I .......................... 5.3-4
5.3-2 Proposed Sampling Locations at IC 11 ......................... 5.3-10

5.4-1 Potential Release Areas in IC 12 ............................ 5.4-3
5.4-2 Proposed Sampling Locations in IC 12 (Western Portion) ............. 5.4-9
5.4-3 Proposed Sampling Locations in IC 12 (Eastern Portion) .............. 5.4-10

5.5-1 Potential Discharge Areas at IC 13 .......................... 5.5-4
5.5-2 Proposed Sampling Locations at IC 13 (Western Portion) ............ 5.5-12

OUCSAP/030294/jks vi



LIST OF FIGURES (Continued)

Figure Page

5.5-3 Proposed Sampling Locations at IC 13 (Eastern Portion) ............. 5.5-13

5.6-1 Potential Discharge Areas in IC 14 .......................... 5.6-4
5.6-2 Proposed Sampling Locations at IC 14 (Western Portion) ............ 5.6-14
5.6-3 Proposed Sampling Locations at IC 14 (Eastern Portion) .............. 5.6-15

5.7-1 Potential Discharge Areas in IC 15 .......................... 5.7-4
5.7-2 Proposed Sampling Locations in IC 15 ........................ 5.7-11

5.8-1 Potential Discharge Areas in IC 16 .......................... 5.8-3
5.8-2 Proposed Sampling Locations at Don Julio Creek in IC 16 ............. 5.8-9
5.8-3 Proposed Sampling Locations in IC 16 .......................... 5.8-10

-- 5.9-1 Potential Discharge Areas at IC 17 .......................... 5.9-3
* 5.9-2 Proposed Sampling Locations at IC 17 .......................... 5.9-9

5.9-3 Cross Section with Positive Analytical Results; CS 43: Burial and Disposal

P its . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.9-10
5.9-4 Cross Section with Positive Analytical Results; CS 52: Burial and Disposal

P its . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.9-11
5.9-5 Cross Section with Positive Analytical Results; CS 67: Burial and Disposal

Pits ................................................. 5.9-12

5.10-1 Potential Discharge Areas in IC 18 .......................... 5.10-3
5.10-2 Proposed Sampling Locations in IC 18 ....................... 5.10-10

5.11-1 Potential Discharge Areas at IC 19 .......................... 5.11-4
5.11-2 Site Summary Figure for IC 19 ............................ 5.11-5
5.11-3 Previous Sampling Locations at IC 19 ....................... 5.11-13
5.11-4 Proposed Sampling Locations at IC 19 ........................ 5.11-14
5.11-5 Cross Section with Positive Analytical Results; CS 10: Burial Pits ...... 5.11-15
5.11-6 Cross Section with Positive Analytical Results; CS 11: Burial Pits ...... 5.11-16
5.11-7 Cross Section with Positive Analytical Results; CS 12: Burial Pits ...... 5.11-17
5.11-8 Cross Section with Positive Analytical Results; CS 13: Burial Pits ...... 5.11-18

OUCSAP/0o3294/jks vii



LIST OF FIGURES (Continued)

Figure Page

5.11-9 Cross Section with Positive Analytical Results; CS 14: Burial Pits ...... 5.11-19

5.12-1 Potential Discharge Areas in IC 20 .......................... 5.12-3

5.12-2 Proposed Sampling Locations in IC 20 ........................ 5.12-9

5.13-1 Potential Discharge Areas at IC 21 .......................... 5.13-4

5.13-2 Site Summary Figure for IC 21 ............................ 5.13-5

5.13-3 Proposed Sampling Locations at IC 21 ........................ 5.13-13

5.13-4 Cross Section with Positive Analytical Results; CS 7: Landfill ........ 5.13-14

5.13-5 Cross Section with Positive Analytical Results; PRL 8: Landfill ....... 5.13-15

5.14-1 Potential Discharge Areas in PRL 53 .... ....................... 5.14-3

5.14-2 Proposed Sampling Locations in PRL 53 ...................... 5.14-10

5.15-1 Potential Discharge Areas at PRL S-10 ........................ 5.15-3

5.15-2 Proposed Sampling Locations at PRL S-10 ...................... 5.15-6

5.16-1 Proposed Sampling Locations at Tank 761 ...................... 5.16-3

5.17-1 Proposed Sampling Locations at Tanks 788 and 783 ................. 5.17-2

PLATES

1 Proposed Sampling Locations in OU C

2 Proposed Drilling Methods in OU C

OUCSAPAOS0294/jks viii



LIST OF TABLES

Table Page

2-1 Compounds Previously Detected in OU C ....................... 2-25
2-2 Use, Storage, and Disposal of Materials in OU C ................... 2-26
2-3 Summary of Major Previous Investigations in OU C at McClellan AFB ..... 2-36
2-4 Maximum VOC/SVOC Concentrations Previously Detected in OU C ...... 2-38

3-1 Data Gaps in the OU C Conceptual Model ....................... 3-4

4-1 Decision Level II - Geostatistical Analysis ........................ 4-6
4-2 Decision Level II - Inorganic Constituent Comparison to Background Values . . 4-7
4-3 Decision Level II - Geological Modeling ......................... 4-8
4-4 Decision Level II - 3-Dimensional Plume Modeling .................. 4-9
4-5 Decision Level II - Mass Estimates ........................... 4-10
4-6 Decision Level II - Vadose Zone Transport Modeling ................. 4-11

") 4-7 Decision Level II - Screening Health Risk Assessment ................ 4-12
4-8 Decision Level II - ARAR Evaluation ......................... 4-13
4-9 Decision Level II - Technology Screening ........................ 4-14
4-10 Decision Level III - Site Prioritization ......................... 4-15
4-11 Phase I Standard Contaminants of Concern by Source Type ............. 4-16
4-12 Assumptions Used for the Evaluation of Statistical Power ............. 4-20
4-13 Residential Preliminary Remediation Goals for Compounds Previously

Detected in Soil at McClellan AFB ........................... 4-35

5-1 Analytical Methods Used in the Operable Unit C Remedial Investigation ..... 5-2
5-2 Cross Reference Among ICs, PRLs, and Other Locations .............. 5-8

5.1-1 Previous Investigations at IC 9 ............................. 5.1-5
5.1-2 Data Quality Objectives for IC 9 ........................... 5.1-6
5.1-3 Sampling and Analysis Matrix for IC 9 ....................... 5.1-12
5.1-4 Sampling and Field Specifications for IC 9 ..................... 5.1-14

5.2-1 Previous Investigations at IC 10 ............................ 5.2-4
5.2-2 Data Quality Objectives for IC 10 ........................... 5.2-5

OUCSAP/oSO294/jks ix



LIST OF TABLES (Continued)

Table Page

5.2-3 Sampling and Analysis Matrix for IC 10 ....................... 5.2-10
5.2-4 Sampling and Field Specifications for IC 10 ..................... 5.2-11

5.3-1 Previous Investigations at IC 11 ............................. 5.3-5
5.3-2 Data Quality Objectives for IC 11 ........................... 5.3-6
5.3-3 Sampling and Analysis Matrix for IC 1I I....................... 5.3-11
5.3-4 Sampling and Field Specifications for IC 11 ..................... 5.3-13

5.4-1 Previous Investigations at IC 12 ............................ 5.4-4
5.4-2 Data Quality Objectives for IC 12 ........................... 5.4-5
5.4-3 Sampling and Analysis Matrix for IC 12 ....................... 5.4-11
5.4-4 Sampling and Field Specifications for IC 12 ..................... 5.4-12

5.5-1 Previous Investigations at IC 13 ............................ 5.5-5
5.5-2 Data Quality Objectives for IC 13 ........................... 5.5-7
5.5-3 Sampling and Analysis Matrix for IC 13 ....................... 5.5-14
5.5-4 Sampling and Field Specifications for IC 13 ..................... 5.5-15

5.6-1 Previous Investigations at IC 14 ............................ 5.6-5
5.6-2 Data Quality Objectives for PRLs 17, 20 and 21 .................. 5.6-7
5.6-3 Sampling and Analysis Matrix for IC 14 ....................... 5.6-16
5.6-4 Sampling and Field Specifications for IC 14 ..................... 5.6-19

5.7-1 Previous Investigations at IC 15 ............................ 5.7-5
5.7-2 Data Quality Objectives for IC 15 ........................... 5.7-7
5.7-3 Sampling and Analysis Matrix for IC 15 ....................... 5.7-12
5.7-4 Sampling and Field Specifications for IC 15 ..................... 5.7-15

5.8-1 Previous Investigations at IC 16 ............................ 5.8-4
5.8-2 Data Quality Objectives for IC 16 ........................... 5.8-5
5.8-3 Sampling and Analysis Matrix for IC 16 ....................... 5.8-11
5.8-4 Sampling and Field Specifications for IC 16 ..................... 5.8-13

OUCSAP/030294/jks x

-!.---- . .



LIST OF TABLES (Continued)

Table Page

5.9-1 Previous Investigations at IC 17 .... ........................ 5.9-4

5.9-2 Data Quality Objectives for CS 43, CS 52, and CS 67 ............... 5.9-5

5.9-3 Sampling and Analysis Matrix for IC 17 ....................... 5.9-13

5.9-4 Sampling and Field Specifications for IC 17 ..................... 5.9-15

5.10-1 Previous Investigations at IC 18............................. 5.10-4

5.10-2 Data Quality Objectives for IC 18 ........................... 5.10-5

5.10-3 Sampling and Analysis Matrix for IC 18 ...................... 5.10-11

5.10-4 Sampling and Field Specifications for IC 18 ...................... 5.10-13

5.11-1 Size of Pits and Types of Wastes in IC 19 ........................ 5.11-6

5.11-2 Previous Investigations at IC 19 ............................ 5.11-7

5.11-3 Data Quality Objectives for IC 19 ........................... 5.11-8

5.11-4 Sampling and Analysis Matrix for IC 19 ...................... 5.11-20

5.11-5 Sampling and Field Specifications for IC 19 ..................... 5.11-25

5.12-1 Previous Investigations at IC 20 ............................... 5.12-4

5.12-2 Data Quality Objectives for IC 20 ............................. 5.12-5

5.12-3 Sampling and Analysis Matrix for IC 20 ........................ 5.12-10

5.12-4 Sampling and Field Specifications for IC 20 ...................... 5.12-12

5.13-1 Previous Investigations at IC 21 ............................... 5.13-6

5.13-2 Data Quality Objectives for IC 21 ............................. 5.13-7

5.13-3 Sampling and Analysis Matrix for IC 21 ........................ 5.13-16

5.13-4 Sampling and Field Specifications for IC 21 ...................... 5.13-18

5.14-1 Previous Investigations at PRL 53 ............................. 5.14-4

5.14-2 Data Quality Objectives for PRL 53 ............................ 5.14-5

5.14-3 Sampling and Analysis Matrix for PRL 53 ....................... 5.14-11

5.14-4 Sampling and Field Specifications for PRL 53 ................... 5.14-13

5.15-1 Data Quality Objectives for PRL S-10 ........................ 5.15-4
5.15-2 Sampling and Analysis Matrix for PRL S-10 ..................... 5.15-7

OUCSAP/O•5294/jks xi



LIST OF TABLES (Continued)

Table Page

5.15-3 Sampling and Field Specifications for PRL S-10 .................. 5.15-9

5.16-1 Data Quality Objectives for Tank 761 ........................ 5.16-2
5.16-2 Sampling and Analytical Matrix for Tank 761 ................... 5.16-4
5.16-3 Sampling and Field Specifications for Tank 761 .................. 5.16-5

5.17-1 Data Quality Objectives for Tanks 783 and 788 .................. 5.17-3
5.17-2 Sampling and Analysis Matrix for Tanks 783 and 788 .............. 5.17-5
5.17-3 Sampling and Field Specifications for Tanks 783 and 788 ............ 5.17-6

0UCS"ffl50M/Jks xii



"ACRONYMS USED IN THIS REPORT

AFB; = Air Force Base
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CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act
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CV = Coefficient of variation
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) DCE = Dichloroethene

DEB = Deep exploration boring
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DOD = Department of Defense
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DRMO = Defense Reutilization and Marketing Office
DTSC = Department of Toxic Substance Control
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IRP = Installation Restoration Program
IWL = Industrial Wastewater Line
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LEL = Lower explosive limit
LOC = Level of concern
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MDRD = Minimum detectable relative difference
mg/kg = Milligrams per kilogram
mg/L = Milligrams per liter
mg/yr = Milligrams per year
MSL = Mean sea level
MW = Monitoring Well

NA = Not applicable
NCP = National Oil and Hazardous Substances Pollution Contingency Plan
NEPA = National Environmental Policy Act
NFI = No fiurther investigation
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RIUFS = Remedial Investigation/Feasibility Study
RI = Remedial Investigation
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ROI = Radius of Influence

SACM = Superfund Accelerated Cleanup Model
SAP = Sampling and Analysis Plan
SHRA = Screening health risk assessment
Sl = Site Investigation
SOP = Standard Operating Procedure
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SVMW = Soil vapor monitoring well
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1.0 INTRODUCTION DERP (Defense Environmental Restoration

* Program);

In 1979, McClellan Air Force Base
(AFB) officials began to suspect that pEOt
waste disposal practices may be contaminating California Health and Safety Code § 102 and
groundwater. Acting in a proactive manner, 25355.5(a)(1)(c), pursuant to RCRA § 3006.
McClellan AFB established a groundwater
contamination committee that identified at least The LAG also requires compliance with
four areas of potential groundwater contamina- the National Oil and Hazardous Substances
tion requiring further investigation. Subse- Pollution Contingency Plan (NCP), CERCLA
quent investigations confirmed suspected guidance and l.licy, RCRA guidance and
contamination, and McClellan AFB developed policy, and applicable state laws. The LAG is
a comprehensive program to maintain drinking a binding d•ocument which lists laws and regu-
water quality and to remediate contamination. lations that McClellan AFB ard the regulatory

agencies must following during remediation
In 1981, the United States Department efforts. In addition, the overall schedule for

of Defense (DOD) developed the Installation cleanup at McClellan AFB is documented in
Restoration Program (IRP) to investigate the TAG; however, the schedule can be
hazardous material disposal sites on DOD updated as needed if all parties agree.
facilities; McClellan AFB's comprehensive
program was revised to conform with the IRP. The McClellan AFB IRP program
Since then, numerous investigations and encompasses more than 250 areas under
studies have been performed at McClellan investigation. For the purpose of managing
AFB under the IRP. these investigations and developing efficient

and coordinated response actions and remedial
On 22 July 1987, McClellan AFB was strategies, McClellan AFB has been divided

placed on the U.S. Environmental Protection into 10 operable units (OUs), the boundaries
Agency's (U.S. EPA) National Priorities List of which are shown in Figure 1-1. These OUs
(NPL). In May 1990, the Air Force, U.S. generally correspond to areas where specific
EPA Region IX, and the California Depart- industrial operations and waste management
ment of Health Services (authority was trans- activities have histor'cally occurred and are
ferred to the California EPA [Cal/EPA] in referred to as geographic source areas or
1992) signed an Interagency Agreement (lAG) vadose zone OUs. An eleventh OU has been
in accordance with the following authorities: designated as the contaminated groundwater

underlying McClellan AFB; this OU facilitates
CERCZA § 120 (Coprehensive Environmental basewide groundwater remediation efforts.Response. Compensation, and L.iability Act, asamended); Operable Unit C is the sixth OU that will bemoved through the CERCLA process. The

RCRA § 6001, 3000(h), 3000(u), and 3000(v) remedial investigation and feasibility study
(Resource Conservation and Recovery Act, as (RI/FS) at OU C will benefit from information
amended); learned during previous investigations at OUs

A, B, BI, C1, and D and the Groundwater

..EPA (National Enironmenta Policy A) OU.
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The preliminary assessment phase of how the OU C RI/FS will be incorporated with
the CERCLA process has been completed for the McClellan AFB IRP stratey., and Figure
OU C (Figure 1-2); and the final OU C Pre- 1-5 illustrates the overall RI/FS process and
liminary Assessment Summary Report (CH2M key decision points for OU C.
HILL, 1993) identified 41 sites that will
require further characterization. A compre- The purpose of this OU C RI SAP is
hensive RI/FS will provide the basis for to describe the field procedures, sample collec-
identification of sites requiring no further tion points, analytical methods, data handling

investigation and for selection of appropriate and analysis, and decision-making criteria for
and feasible remedies for areas requiring the OU C RI. A summary of the objectives
cleanup in OU C. for the SAP are shown on Figure 1-4.

1.1 McClellan AFB Remediation 1.2 Coordination with Other Projects
Strategy

The OU C RI/FS has been designed to

McClellan AFB has recently reorgan- integrate with other projects at McClellan AFB
ized its environmental program to optimize so that resources are utilized efficiently, work
planning and execution of remedial efforts, is performed in a consistent manner with
while achieving the goal of protecting human previous projects, and lessons learned from
health and the environment. McClellan AFB other projects are applied to OU C. The
is tailoring its program to take advantage of following is a summary of the primary projects
the regulatory opportunities offered by the at McClellan AFB with which the OU C RI/FS
U.S. EPA's Superfund Accelerated Cleanup will be integrated.
Model (SACM), and to incorporate the lessons
learned from remediation efforts at other Groundwater OU RIFFS and Record of

federal facilities and private party sites. 77te DecisiQn1(ROD
McClellan AFB IRP remediation strategy is
designed to support the McClellan AFB goal: From the initial planning phases of the

RI through completion, the OU C and ground-
Make optimal use ofprogram resources in water OU RI/FS teams will work together to
planning and executing remediation identify data gaps to be filled during the OU C
actions to achieve the goal of our RI. HydroPunch' (or equivalent) samples will
customers, i.e., protect human health and be collected and groundwater monitoring wells
the environment through cleaning up will be installed to further define the extent of
hazardous waste contamination. Optimal groundwater contamination and source areas in
use of resources involves a complex OU C. Extraction wells and/or piezometers
process of balancing cost, program accel- may also be installed during the RI to enhance
eration, cleanup levels, remedial measure the OU C groundwater extraction system and
alternatives, and communLiy and regula- further define groundwater flow directions.
tory Interests to achieve a program that
delivers the best possible value for the The OU C team will coordinate withinvestment made. TeO emwl oriaewt

the Groundwater OU team members to collect

) Figure 1-3 shows the conceptual groundwater samples from OU C wells during

process for the OU C RI/FS, Figure 1-4 shows the OU C RI.

oU0AP/022S94rjka 1-3
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GOALS STRATEGY ELEMENTS LEVEL 1 0OE

Perform phased sampling andCoiI itan
site prioritization to focus dataSA..
collection on remediation
decisions and DQOs.

Reach a remediation Mkirxmze data co~lect
decision for each dataiuiaformts. a

location within OU C. esor.

Quasi real-time, data I
Make optimal use of L evaluaftin

program resources in Take early acio9rnatlci
planning and wihhg tlcatlonswthihhuman/ecologicaexecuting remedial helt iss

act~ons to protect Identify locations for hi
human health and the of presumptive reined
environment through

cleaning up Support cleanup level ~ Utilize cost and prltoy
hazardous waste deteAnatA11dionwith a technology "data to establish reaki
contamination. bass. cleanup goals.

Commit to cost-effective ke yi.ggd
remediation of residual teýg4rd
contamination. ef~aee~bn

Recommend '

appropriate remedial Identif containmrent c
actions for sites high cost and/or techr

needing remediation. infeasible remedial niE

Streamline adminirstrative Use plug-in ROD cong
processes. applicable.

Adiow et00 0dah t*t

Use intercontractor cc
mechanism to ensure
information exchange
.Cuetomersurve~yf

pjnotit 6 dowr-Urne
delays.ý

Table 1-4. Operable Unit C RI/FS Goals.
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Soil Vapor Extraction Removal Action Quality Assurance Project Plan

Soil vapor extraction is the presump- The OU C RI will follow the guidance
tive remedy for volatile organic compounds in and standard operating procedures (SOPs) des-
the vadose zone at McClellan AFB. The Soil cribed in the basewide QAPP. If additions to
Vapor Extraction (SVE) Engineering Evalua- the QAPP are needed, SOPs will be prepared
tion and Cost Analysis (EE/CA) establishes and used by all teams to ensure consistency
criteria to determine if SVE is feasible and if between projects. The new SOPs will be
early action is needed. The OU C team will added to Appendix B of the OU C RI SAP and
work with the SVE removal action team to to the Basewide QAPP.
ensure adequate data are collected to identify
possible SVE sites and determine if sites Industrial Wastewater Line (IWL)
should be included in the removal action. Insnections

Consensus Statements The OU C team will work with the
IWL team to determine where leaks have been

The OU C team will follow guidance identified and where investigations should be
documented in the consensus statements focused along the IWL. If additional leaks in
approved by the parties of the IAG. Consen- the IWL are located during the RI (main lines
sus statements are designed to improve the or feeder lines), recommendations for addi-
overall quality and consistency of projects at tional line inspections will be relayed to the
McClellan AFB. The OU C RI/FS will comply IWL team.

. with the following Consensus Statements:

Underground Storage Tank (UST)
* Soil Gas Consensus Statement; Program

Subsurface Soil Background Consensus Underground storage tanks will be
Statement; investigated during the OU C RI. If only

petroleum hydrocarbons are detected in the
Risk Assessment Consensus Statement; shallow vadose zone (less than 30 feet below
and ground surface), the tank will remain in the

UST program and not be investigated further
No Further Investigation Consensus under the IRP program. All decisions will be
Statemenz. reached by consensus by the parties of the

IAG.
A consensus statement is currently being pre-
pared for surface soil/sediment background Bioventing Program
concentrations. Standard operating procedures
for conversion of boreholes to vapor extraction The OU C team will work with the
monitoring wells will be included in the forth- bioventing team to determine candidate sites
coming revision of the Quality Assurance Pro- for the bioventing program at McClellan AFB.
ject Plan (QAPP). When these procedures are
finalized, they will be incorporated into the
OU C RI/FS.

OUCSAP/042$%/jks



Well Abandonment Program

Potential improperly abandoned wells
and wells that may provide a conduit for
vertical contaminant migration identified
during the OU C RI will be brought to the
attention of the Well Abandonmetnt Team so
they can be properly decommissioned.

1.3 Updates to the OU C RI SAP

As the current FSPs are implemented
and data are collected, additional work will be
planned to complete the RI/FS. The planning
and review of this future work prior to
implementation will be accomplished through
the general logic framework presented in
Figure 1-5. When sufficient data have been
generated to prioritize sites, a site-specific RI
document will be prepared to summarize the RI
findings. If, through the site prioritization
process, it is determined that additional data
are needed, a site-specific FSP will be
prepared as an addendum to the OU C RI
SAP.

1.4 Aclcnowledgment of Previous Efforts

This SAP builds on previous work
performed by Radian Corporation in OU B,
OU BI, and the Preliminary Groundwater
Operable Unit Remedial Investigation (Radian,
1991, 1992, and 1993); by Jacobs Engineering
in OU A and OU C1 (Jacobs, 1992a and
1992b); by CH2M HILL in OU C and D
(CH2M HILL, 1992); by MITRE Corporation
for the Management Action Plan (McClellan
AFB, 1993); by Radian Corporation for the
Basewide Final QAPP (Radian, 1992); and by
CH2M HILL for the Draft Groundwater OU
RI/FS (CH2M HILL, 1993).
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2.0 DESCRIPTION OF OPERABLE and American Rivers are the major drainages
UNIT (OU) C in the vicinity of McClellan AFB.

McClellan Air Force Base (AFB), an Surface water in OU C drains toward
Air Force Logistics Command Center, is and is discharged into Don Julio and Magpie
located approximately 7 miles northeast of creeks. Figure 2-4 shows the location of the
downtown Sacramento, California and corn- creeks and the 100-year flood plain. The
prises approximately 3,000 acres (Figure 2-1). McClellan AFB storm drainage system, a
Operations include the management, mainte- network of underground pipes, culverts, and
nance, and repair of aircraft, electronics, and open drainage ditches, directs surface water
communications equipment. Operable Unit C runoff and rainfall to the creeks (Figure 2-5).
is located in the western portion of McClellan
AFB). Magpie Creek originates off base to

the east. Since the 1930s, it has conveyed
2.1 Surface Features surface water through industrial sections of

McClellan AFB to OU C. The creek channel
The surface features of OU C include in OU C has been modified from its original

open grassland, creeks, drainages, buildings, course three times since 1945. Also since
and aircraft taxiways. 1945, all water in Magpie Creek has been

diverted through a skimming basin before
2.1.1 Topography flowing off base; since 1959, creek water has

flowed through two oxidation ponds before
The land surface of McClellan AFB is leaving McClellan AFB. Much of the creek is

a relatively level plain, which slopes gently to lined with concrete and corrugated steel
the west (Figure 2-2). Surface elevation in planking.
OU C ranges from about 65 feet mean sea
level (MSL) at the eastern boundary to about Don Julio Creek originates off base to
50 feet MSL at the western boundary - a the east (McClellan AFB, 1993b). The
drop of 15 feet in elevation over approximately northern portion of the creek has been
I mile. Prevailing winds are usually from the channelized since 1957 (parallel to Patrol
south to southeast (Figure 2-2). Road) and flows from OU D to OU C. Small

seasonal streams feed Don Julio Creek from
Approximately 40% of OU C is the east. Both arms of the creek, north and

covered by building foundations or pavement, east, join to flow off base to the west. A
Most of the buildings are located in the flood retention basin has been constructed
southern and central portions of OU C; the recently in this area.
remaining area is open grassland with some
vernal pools (Figure 2-3). The western portion of OU C contains

vernal pools. During the rainy season,
2.1.2 Surface Water rainwater collects in these pools and slowly

infiltrates the surface. Water that does not
Surface water in the Sacramento area percolatt through the dense hardpan present

originates primarily from the Sierra Nevada beneath the pools evaporates during the spring
mountain range to the east. The Sacramento and summer months.

oUCsAP/0U49sJk 2-1
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2.1.3 Surface Soil 0 Landscape 11: Apparently native soil
associated with high areas around

Soil types in the vicinity of McClellan vernal pools;
AFB are extremely variable. The surface soils
(less than 5 feet deep) have formed from "0 Landscape II: Open grasslands that
mixed alluvium derived from stream erosion of may have been graded and otherwise
granitic rocks in the Sierra Nevada. A silica- disturbed; and
cemented hardpan, approximately 2 to 4 inches
thick, has developed over large areas at 3 to Landscape IV: Sparsely grassed, open
10 feet below the ground surface. Surface ground.
textures are predominately loams and sandy
loams which are underlain by finer-textured The surface soil types in OU C are
loam and sandy clay loam horizons above the Landscape II, HI, and IV (Overlay B to Figure
hardpan (U.S. Department of Agriculture, 2-6).
1990).

The surface soil background study is
Soil permeabilities in the vicinity of not yet complete; however, results may indi-

OU C range from 0.6 inch to 2.0 inches per cate that surface soil in each land use category
hour, depending on local amounts of clay and has a different background value for natural
hardpan. The local soils are generally and anthropogenic constituents. The back-
classified as Durixeralfs, San Joaquin fine ground values will be used to help determine if
sandy loam, Fiddyment fine sandy loam, or concentrations detected in surface soil and
San Joaquin Xeralfic-Arents complex. These stream sediment require remediation.
soils have a low shrink-swell potential, a slight
erosion potential, and a very low water 2.1.4 Ecological Resources
capacity of approximately 0.10 to 0.14 inch
per inch. Soil classifications mapped in OU C Operable Unit C contains several
by the U.S. Department of Agriculture (1990) habitat types. The native vegetation in this
are shown in Overlay A to Figure 2-6. region is grassland prairie containing localized

areas of riparian woodlands and vernal pools.
McClellan AFB surface soils have also Native vegetation presently occurs in the

been classified by land use type (McClellan northwest portion of OU C. Although parts of
AFB, 1993b) for a basewide background study this area were previously used for agriculture,
of naturally and anthropogenically occurring it currently contains the greatest diversity of
concentrations of inorganic and organic plants and animals at McClellan AFB. The
constituents in surface soil and stream eastern one-third of OU C is dominated by
sediments. Four common, but widely paved runways and non-native, disturbed grass-
separated environments, or landscapes, were lands and non-native plant species. The
identified in the study: central and southwestern portions of OU C

contain primarily developed land with patches
* Landscape I: Lawns and soil areas of non-native, disturbed grasslands and several

associated with on-base and off-base man-made aquatic habitats.
residences;

OUCSAP/022494Wjk 2-7
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Biological field surveys in OU C Uplift of the Sierra Nevada (3 to 5 million
(CDFG, 1987 and U.S. EPA, 1992) indicate years ago) and changing climatic conditions,
that although no endangered, threatened, rare including mountain glaciation (2 to 0.1 million
or candidate species were reported, the area years ago), resulted in deposition of sediments
contains significant ecological resources. Over in alluvial fan and alluvial plain environments
50 mammalian and avian species and 110 plant by streams flowing toward the west or south-
species were reported in OU C during the west from higher elevations. These streams,
surveys. fed by rains and melting glaciers, alternately

deposited, eroded, and redeposited sediments
Most of Don Julio and Magpie creeks along frequently changing courses. Streams

east of Patrol Road are channelized and con- flowing down alluvial fans carried gravel,
tain no significant habitats. West of Patrol sand, silt, and clay sediment particles through
Road, the creeks support an intermittent braided and mobile channel belts (Figure 2-7).
narrow corridor of riparian and freshwater When streams overflowed their channels
aquatic habitats. The upland areas adjacent to during floods, silt, clay, and fine sand were
the creek are grasslands containing vernal carried out of the stream channel and were
pools ranging in diameter from 10 to 150 feet. deposited on the floodplain. Most of the
Man-made ponds in OU C are used for resting coarse sand and gravel remained within the
and foraging by several species of waterfowl. channels and were deposited when the streams

had too little energy to transport them
2.2 Subsurface Features downstream. Finer particles of silt and clay

particles suspended in the streams were carried
The subsurface of OU C consists of further downstream to lower-lying floodplains

approximately 95 feet of vadose zone, from or standing water bodies (i.e., a lake or the
surface to the water table, and approximately ocean) before being deposited. Braided and
1,000 feet of saturated (groundwater) zone mobile channel belts tended to migrate laterally
underlain by nonwaterbearing bedrock with time. This migration affected not only
(Radian, 1992b). Results of previous the location and thickness of the coarsest sands
investigations (McLaren, 1986; EG&G Idaho, or gravels, but the location and thickness of
1988; Radian, 1988; Radian, 1992b) provide silt and clay deposits adjacent to the stream
the greatest amount of information about the channels.
vadose zone and groundwater to a depth of
450 feet below ground surface (BGS). The Figure 2-7 schematically represents the
vadose zone and shallow groundwater zone surface relationship between braided and
(100 to 450 feet BGS) comprise the subsurface mobile channel belts in the transition from an
environment most likely to have been affected alluvial fan to an alluvial plain and subsurface
by contaminants; therefore, subsurface features relationships that could result from lateral
of these zones are the focus of this section. migration of channels through time. It is

evident that deposits consisting of one litho-
From the surface of OU C to a depth logic type are limited in horizontal and vertical

of 450 feet BGS, the subsurface consists of extent. Coarse deposits in the buried channels
alluvial and fluvial deposits of sediment eroded may grade laterally or vertically into fine

) from the Sierra Nevada that were deposited deposits, and fine deposits may grade into
over approximately the last 5 million years. coarser deposits over relatively short distances

oUC1P/0214/jks 2-9
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25 feet or less). In the subsurface of OU C, most frequent lithologies encountered in
"the lateral.and vertical variation in subsurface borings. Moderate to well-indurated silt layers
deposits results in heterogeneity in grain size, have been penetrated at various depths in OU
porosity, and permeability over short dis- C; however, only the hardpan layer
tances. Porosity and permeability control the encountered between 3 and 10 feet BGS is
migration of water and soil gas through the areally extensive.
subsurface. Because subsurface heterogeneity
and complexity are similar to that illustrated in As a result of the heterogeneous nature
Figure 2-7, the migration of water and soil gas of the vadose zone of OU C, permeabilities
beneath OU C is affected by variations in would be expected to increase or decrease
porosity and permeability, significantly where two different lithologies are

in contact. However, the poorly sorted condi-
A north-south cross section was con- tion of most of the layers and the presence of

structed from lithologic and geophysical plant root bores have a modifying effect on the
measurements from pilot hole borings in OU C permeability and other physical parameters.
and OU B, south of OU C (Figure 2-8). In Results of permeability testing in OU C1 and
the figure, five groundwater monitoring zones other OUs show that primary permeability is
are identified. The monitoring zones are a decreased in the sand layers by the presence of
means of organizing the data collected for the silt and clay particles and is increased in silts
groundwater by depth. The heterogeneity of by the presence of sand particles. These
the sediments and the water quality in the modifications in permeability decrease the

Szones indicate no consistent aquitards exist that differences between vadose zone deposits,
would affect contaminant migration. Support- causing them to behave as a somewhat
ing rationale and methodology for determina- isotropic system. Relatively high and low
tion of groundwater monitoring zone boun- permeabilities exist, however, in well-sorted
daries are presented in the PGOURI Technical sands and in clays and clayey silts,
Report (Radian, 1992b). The borings are respectively.
located a minimum of 1,113 feet apart; there-
fore, the cross section should be used only to Because of the importance of
evaluate broad trends in subsurface geology, permeability in controlling the rate of water

percolation and soil gas migration, the vadose
2.2.1 Vadose Zone zone of OU C has been characterized by esti-

mated permeabilities rather than lithologic
Lithologic descriptions are available descriptions. "High" (sands and gravels),

from approximately 400 borings drilled into or "medium" (sandy clay, sandy silt, silty sand,
through the vadose zone of OU C for site and silty gravel), and "low" (clays and silts)
characterization or installation of monitoring or designations were selected for permeability
extraction wells. The descriptions provide ranges that have been measured in soil types
additional evidence of the heterogeneous nature similar to OU C soils described in hydrogeo-
of the deposits in the vadose zone. Gravel, logic literature. The estimated permeability
coarse sand, and pure clay deposits are rare or designations were assigned to OU C soils that
not present. Poorly sorted sands containing had descriptions matching the literature
5-20% silt or clay particles and silts con- descriptions.
taining 5-20% sand or clay particles are the

OUCSAPIO4I 394/jks 2-11
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Two cross sections (Figure 2-9 and Perched water was encountered at
2-10) illustrate the variations in the OU C depths of 10-20 feet BGS in some borings
vadose zone on the basis of estimated drilled in OU CI (Jacobs, 1992). Perched
permeabilities. Cross section B-B' is a north- water is groundwater encountered in subsur-
south cut through the vadose zone beneath face drilling that is separated from the true
Investigation Cluster (iC) 20 in the north- saturated zone by an interval of unsaturated
eastern part of OU C (Figure 2-9). In this deposits. Because the saturated zone occurs
figure, soil types were combined based on 80-90 feet deeper, groundwater at 10-20 feet
estimated permeability. Permeabilities of BGS is perched. The perched water was not
lithologic groups are represented by different consistently encountered throughout OU C I
colors. The depositional history remains and could not be correlated to an underlying
identifiable even with the combination of low permeability layer that impeded vertical
lithologies into permeability groups. The migration. The occurrences ofperched water
lenticular shape of deposits in a mobile may be related to the location of subsurface
channel/flood plain environment is evident water discharge points (e.g., leaking water
beneath IC 20, even though the borings are impoundments or leaks in the Industrial
175 to 425 feet apart and uniform sand layers Wastewater Line [IWLI).
may not be more than 50 feet wide. Cross
section C-C' illustrates similar depositional Another feature of the vadose zone
history and permeability relationships in the beneath McClellan AFB that will be present in
vadose zone beneath IC 12, some 2,200 feet OU C is the contaminant 'smear zone.'
south of cross section B-B'. Smear zones are depth intervals of vadose zone

deposits that contain a residue of contaminants
Black sand deposits and perched water from contaminated groundwater that had been

are additional features of the vadose zone migrating through the pores between soil
identified locally within OU Cl, but which grains. The contaminant residues remain as
may be found more widely distributed during liquid films on grains, solid adsorbed pre-
the OU C remedial investigation (RI). Each cipitates, or gases in pore spaces as ground-
feature could affect the assessment of an IC if water levels recede and soil gas fills the pore
it were present in the subsurface. space previously saturated with water. It is

essential to identify smear-zone contamination
Black sand grains comprise 15-20% of during the RI because it may require remedial

the sand layers in the depth interval 45-80 feet action and it may also lead to a false assump-
BGS and as much as 25% in the interval from tion that contaminants migrated vertically from
63-69 feet BGS beneath OU Cl (Jacobs, an area with no other evidence of contaminant
1992b). Both above and below these depth discharge.
intervals black sand content decreased to a
trace (< 10%). The black sands are important 2.2.2 Groundwater Zone
to the RI In OU C because the increase In
black sand grains may coincide with an The upper surface of groundwater
increase In naturally occurring concentrations occurs at approximately 100 feet BGS beneath
of arsenic in soil (Jacobs, 1992b). OU C and slopes from north to south. This

,) upper surface can be considered the boundary
between the vadose zone and the A ground-
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water monitoring zone, shown in cross section Base Water Supply Well (BW) 18, located in
A-A' (Figure 2-8), although the saturated OU B, contributes to the regional groundwater
portion of the capillary fringe extends at least depression and has hydraulic effects within OU
a few feet above the groundwater surface. C as a result of the local gradient it produces
Groundwater in the complex aquifer to a depth in the A through E monitoring zones (Figures
of 450 feet beneath OU C has been divided 2-11, 2-12, and 2-13).

into six monitoring zones, designated A
through F. The monitoring zones are a Regional groundwater flow directions
method of organizing groundwater data have varied from westerly to northerly to
collected by depth. The zones were deter- southerly, and groundwater elevations have
mined from the location of semi-continuous decreased within the last eighty years as the
fine-grained layers, water level differences, Sacramento area has developed (Figure 2-15).
and contaminant distributions. The A zone is In the fall of 1955, the groundwater surface

unconfined. Deeper monitoring zones have elevation beneath OU C was approximasely 15
locally shown characteristics of leaky confined feet above MSL, or 45 to 55feet BGS.
aquifer behavior (Radian, 1992b). There is Groundwater levels have decreased at an
evidence of hydraulic communication between average rate of more than 1.25 feet per year
the A and B, B and C, C and D, and D and E as a result of overdrafuing the aquifer. There-,
monitoring zones in OU C. fore, any contaminants that were released near

the surface of OU C in the 1940s and 1950s
In April 1993, the A zone groundwater had to migrate approximately half the distance

surface sloped from an elevation of -36 feet vertically to reach groundwater than would
) MSL to approximately -40 MSL between contaminants released in 1993. After reaching

monitoring wells near the northern and groundwater, any dissolved contaminants may
southern boundaries of OU C (Figure 2-11). have migrated laterally to the west, north, or
The horizontal flow direction in the A through south as horizontal gradients changed and

D zones is south to southeast (for B and C migrated vertically through 50 feet of aquifer
zones, see Figures 2-12 and 2-13). There are that was consistently drawn down. The lateral
not enough monitoring wells completed in the and vertical migration has probably led to
E Zone and none completed in the F zone to development of widespread contaminant smear
determine if their flow directions are zones in the lower vadose zone beneath OU C.
approx nately the same as in the A through D
zones; however, flow directions in the deeper Groundwater flow directions in OU C
zones are likely to be similar because of are also affected locally by groundwater
regional hydraulic gradients. withdrawals (i.e., extraction well fields in OU

D and OU C and an off-base municipal well).
The groundwater flow directions Six wells were constructed and began extract-

beneath OU C and most of McClellan AFB are ing contaminated groundwater in OU D in
strongly influenced by the regional gradients 1987. The wells produce a depression in the

produced by a groundwater depression groundwater levels of the A and B monitoring
centered on a location less than a mile south of zones evident approximately 1,100 feet north
the McClellan AFB boundary (Figure 2-14). of the OU C boundary (Figures 2-11 and
The depression is the result of groundwater 2-12). The groundwater contours for the A

withdrawals from municipal supply wells, monitoring zone suggest that the hydraulic

OUcSAP•,OlW2,s. 2-16
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Figure 2-14. Water Level Contours Showing Regional Groundwater Depression
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influence of the extraction wells does not groundwater in OU C is extracted for indus-
extend into OU C. Groundwater divides must trial or residential uses. There are two former
be present in the A and B zones between the supply well locations within OU C, BW-6 and
OU D groundwater depression and the BW-16; however, there are no records indicat-
northern portion of OU C; however, the ing when or if the wells were operated to
exi.ting array of monitoring wells in northern supply water to McClellan AFB. Some wells
OU C and southern OU D is not adequate to with a BW designation were domestic or agri-
define the divides, cultural supply wells that were present when

the Air Force purchased land for the Sacra-
Groundwater pumping from off-base mento Air Depot in the 1930s. There are also

City of Sacramento Supply Well (CW)-154 no records indicating that the wells were
results in a northwesterly flow in the A and B properly abandoned (Ludorff and Scalmanini,
northernmost portion of OU C. Further south, 1984). Both BW-6 and BW-16 will be investi-
the hydraulic influence of CW-154 diminishes, gated by the McClellan AFB Well Abandon-
and groundwater in the two zones is drawn to ment Program to determine what future action,
the south by the regional hydraulic gradient if any, should be taken. Base Well-16 is
(Figures 2-11 and 2-12). There is no other scheduled in the program's current phase,
groundwater extraction for municipal or resi- whereas BW-6 will be included in a subse-
dential water uses within 2,000feet of the quent phase.
western McClellan AFB boundary. All resi-
dences in the off-base area were connected to 2.3 OU C Operational History
municipal water supplies for potable water in
1986. All active private wells in the area are Although operations at McClellan AFB
used for agricultural purposes only. began in the late 1930s, most of the activity in

OU C began in the 1950s. The area has pri-
In central OU C, four extraction wells marily been used for waste disposal, aircraft

(EWs) create local hydraulic influence on testing and repair, industrial wastewater and
groundwater flow in the A, B, and C zones groundwater treatment, open storage, ground
(Figures 2-11, 2-12, and 2-13). Extraction support engine repair, fire-training, and air-
Well-137, EW-140, EW-141, and EW-144, craft painting (Figure 2-16). As a result of the
began extracting groundwater in 1988 along activities in OU C, toxic and hazardous sub-
the axis of a plume consisting of dissolved stances have been used, stored, and locally
TCE and other volatile organic compounds disposed. The types of substances include:
(VOCs). Contaminated groundwater from the * Industrial solvents containing VOCs;
plume is drawn toward the wells. Ground- 0 Semivolatile organic compounds
water outside the hydraulic influence of the (SVOCs);
wells is drawn to the southeast toward the * Acids and bases;groundwater depression at BW- 18. g Oils contaminated with polychlorinated

biphenyls (PCBs) and polycyclicGroundwater pumped by extraction aromatic hydrocarbons (PAHs);

wells at McClellan AFB is treated to remove

contaminants and discharged into Magpie 0 Jet fuel;

Creek, which flows toward the McClellan * Dioxins/furans;
AFB boundary and off base to the west. No 0 Inorganics;
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* Automotive fuel;

* Oils and lubricants; and

* Radionuclides.

A number of compounds associated
with these substances have been detected in
OU C soils, stream sediment, surface water,
soil gas, and groundwater. The activities that
resulted in these discharges were, at the time,
considered acceptable. A list of all compounds
detected in OU C is included in Table 2-1.

2.3.1 Use, Storage, and Disposal of
Chemicals

The current and historical use, storage,
and disposal of substances in OU C are speci-
fied by location in Table 2-2. These locations,
shown in Figure 2-17, include Confirmed Sites
(CSs), Potential Release Locations (PRLs), and
other areas being investigated and have been
grouped into Investigation Clusters (ICs) to
facilitate the RI proczss. The use or storage of
materials at these locations does not neces-
sarily indicate that these chemicals have been
released to the environment.

2.3.2 Previous Investigations

Large-scale investigations that addres-
sed contamination in OU C and their findings
are summarized in Table 2-3. Small scale
investigations conducted in OU C are not listed
on the table but are identified in the location-
specific field sampling plans (Section 5).

The maximum concentration of con-
taminants reported at each investigative area
during previous investigations is summarized
in Table 2-4. Contaminant concentrations are
given for each medium and the depth and
boring in which they were reported is shown.
Reference the indicated report and page
number for complete analytical results of
previous investigations.

_)
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TABLE 2-1. COM[POUNDS PREVIOUSLY DETECTED IN OU C

Volatile Organic Compounds Sejuivolatile Organics Compounds (Continued)
Acetone Hexachioroethane
Benzene Indeno(1 .2,3-cd)pyrene
2-Butanone 2-Methyl naphthalene
Chlorobenzene 4-Methyl-2-pentanone
Chloroform 2-Methyiphenol
1. 1 -Dichloroethane 4-Methyiphenol
1 ,2-Dichloroethane Naphthalene
1. 1 -Dichloroethene Nitrobenzene
Dicbloromethane 4-Nitrophenol
1 ,2-Dichloropropane N-nitrosodi-n-propylamine
1 .3-Dichloropropylene N-nitrosodiphenylamiine
Ethylbenzene Pentachiorophenol
2-Hexanone Phenanthrene
Methylene chloride Phenol
1,1.2,2-Tetrachloreethane Pyrene
Tetrachloroethene Styrene
Toluene 1 ,2,4-Trichlorobenzene
Total xylenes
trans-i ,2-Dichloroethene Pesticides/PCBs
1. 1, 1 -Trichloroethane PCB Aroclor 1254
Trichioroethene PCB Aroclor 1260
Vinyl chloride Chlordane

4,4--DDD
Semivolatile Organic Compounds 4,4'-DDE

Acenaphthene Enidosulfan I
Acenaphthylene Endosulfan sulphate
Anthracene
Benzo(a)anthracene Other Hydrocarbons
Benzo(a)pyrene Grease and oil
3.4-Benzofiuoranthene Hydrocarbons (ppm)
Benzo(g~h,i)perylene
Benzoic acid Inorganic Species
Benzo(k)fluoranthene Aluminum
Benzyl alcohol Arsenic
bis(2-ethylhexyl)phthalate Antimony
Butyl benzyl phthalate Barium
4-Chloroaniline Beryllium
Chloroaniline Cadmium
Chlorobenzene Calcium
2-Chiorothylvinyl ether Chromium
Chrysene Cobalt
Dibenzo(a,h)anthracene Copper
Dibenzofuran Cyanide
1 ,2-Dichlorobenzene Iron
I .3-Dichlorobenzene Lead
I ,4-Dichlorobenzene Magnesium
3 .3-Dichlorobenzidine Manganese
Dichlorobromomethane Molybdenum
Diethyl phthalate Mercury
Dimethyl phthalate Nickel
2.4-Dimethylphentol Potassium
Dimethyl phthalate Selenium
Di-n-butyl phthalate Silver
Di-n-octyl phthalate Sodium
2.4-Dinitrotoluene Thallium
2,6-Dinitrotoluene Vanadium
Fluoranthene Zinc
Fluorene

OUCSAP/O42794/jks 2-25



4t)
E.S

cc 0 C

C5 00J
to(000

_ ~ . ~ EEa 0

- U)~ <

00 D g

U2U

L.~ <0 I 0
C" >a>

o~c cc*- ~ C

aR

in. 'm 0.0
L~C7%

~A

en5 >

CO

oUSP42 /k 2-26



p..,.- .i ;; -

-: 6- T.

cm 0k.. &.2

04R V

w tv

coo Al ccc o

Nuu

>- z

~ Oi

U c~

.6 lu

* w ma-.cc

cc-

~<

>000 ~ffZ~no / ks 2-27



. 0 0 ; b

- ~. 00 m 0 '

60 t-; A U, -6 0,; u

LU II L ) = ? -8 V-0 -

a- m-

> C,

oGo

~0 I..> - I

* . . 0)

>A >> >

Q00

2 0' 0.0 CI
Z. E~

-~~~C CIO2.~- .U V~ V U

E ~ ~ *6 ~ ~ ~ u

V: 0

0 -- c

IL Z, t

,a 0% 0%_. -00 - - 00CI

N(7 N C7 , ~ , 0.A

-10 CI Q6 0

o Cho

C, b

OUCSAP/0G2894/jks 2-28



00

0 >

E2

>. 

g. . 0 0.

-u~ to-U-

En W ".-

Ag ~ ~ o >U GZ - > ' >

Cc' > o ->

C Cc. ~

C - -

~~I . ~ 4) M~ ~

I- CO

on -0

DO Do U' (5 Do

C13 0

.~ *0

o <.

I-c C4. A

OUCSA/04294/jk 2-2



.5 .~7.

> 4) 0

> 0

UU

40 5 4S 0

- 0,i .2 V3&0

:i* U - U,

:06 00l Oa to >~ 00 <

-~ ~ -- ;6 .s*-.n> > 0

to UU;

Q PC -

0 O.x U,,)

0.>0

Ch0 >-

.- 
U

:Q PC
00

4) e4

0. . 09 -e

OUSP429/k 2 o 30



so.--

0 > >

-0-0
g) 40 m m

0E Ga
>~

Ln ~

42 as

oo00 
4

0 ~ Ul! 
4)

00 ER0E

0 0 A . 0 1.c c

CO E .E. 0 ..

OlUSA/048%-k 2-3



0 cc

'A ;-

0 En

- u

Cý ~ ~ 4 .00F..

w -~ Q ~ V2=o '

t-- 00

0 E6r 0>. 0

0 ~~a 0 00 t-

C c

K U

o -,.-/0- ',4/U 4)2-32



>) 4>j :3 Or-

- ~0 % a
1; 

.53

L)4

'53

>- a >> >1

y Z0

0 UCr
00 > ~ .% 0

zl 4 4)0 -0
'0 Ea 20 . V

0> Q,00~ to~b >

00 C
C7,u 0%I 0% E!

.c~

0%

OCA/4U%/- 2-33C



0% 0

.0 -

0

U

4) .0 <0

00 >-

V u~

ca S
(A U. U,

7- 00u * -

0 0 . G
3- >0

40.u

go ~

mr -

C4 0.
0% 0 4

-USPN29/k 2-34



-I Q

12080 0
1209

HAVE1470

00 -

.9IC 17

NK

\ CS 52

__ S

/c PRL PAL
PAL PP-10S4 p P~t-

I -c

7 8 3 7 8 0I

LEE)TANK 783 
0-PRL 55 PRL 1

LE G E W . m I lg a
9&sg.k OwM R, k.~ r h~utWastewater LmineI L5

FCW~ wg..b ]LdraidStawrageTanks ' PRL 57

IT



"KI70

- 745

ic I

702 15

¶A

PRL 20 
7

2?

PR 54 U-

!2

LP Im PRL

P" a. I I
FiLr 2-17

Figure 2-35.

@a Cofime Sitsndotntalelas



Its .;a 0
~ *~ to *=

!&A <
C 25 ~~5 to

z 30 00

tP.092 Z , t
-r ace

to2

-us M= rf 2-36



00

~ 0

iFA

.jliJ
i M U

0C

~ 8.~. Sz

08AM2Ij 2-37 *~



TABLE 2-4. MAXIMUM VOC/SVOC CONCENTRATIONS
PREVIOUSLY DETECTED IN OU C

Maximum Sample McLaren, 1986

Concenration Depth Boring Report Page
Site IC Contaminant (pg/kg) (ft BGS) Number Number

Soil Results:
CS 7 21 Acetone 4,400 39.5 - 40.0 07SSB02 32-33

Chloroform 220 7.0- 10.0 07WSB02 32-33
Chlorobenzene 23 7.0- 10.0 07WSB02 32-33

Ethylbenzene 94 5.5 - 30.0 07CWSO1 32-33

Toluene 640 5.5-30.0 07CWSO1 32-33

2-Butenone 1m0 39.5 - 40.0 07SSBO2 32-33

2-Hexanone 470 5.5 - 30.0 07CWSOI 32-33

Total xylenes 440 5.5 - 30.0 07CWSO1 32-33
4-Methyl-2-pentanone 210 39.5 -40.0 07SSB02 32-33

Methylene chloride 220 69.5 -70.0 07SSB02 32-33

Grease and oil (mg/k8) 3,400 5.5 -30.0 07CWSOI 32-33

Phenol 280 8.5 - 30.0 07WSBO4 32-33

4-Methylphenol 690 8.5- 30.0 O7WSBO4 32-33

PCB Aroclor 1254 2,000 5.5 - 30.0 07CWSO1 32-33

Diethyl phthalate 140 7.0- 10.0 07WSBO2 32-33

N-nitroadiphenylamine 100 7.0- 10.0 07WSB02 32-33

Phenandtene 200 7.0- 10.0 07WSBO2 32-33

Di-n-butyl phthalate 370 5.5 - 30.0 07CWSO1 32-33

bis(2-ethylhexyl)phthalate 19,000 8.5 - 30.0 07WSBO4 32-33

2,6-Dinitrotoluene 120 7.0- 10.0 07WSBO2 32-33

Butyl benzyl phthalate 230 5.5 - 30.0 07CWSOI 32-33

Soil Reslts:
PRL 8 21 Benzene 22 23.0-23.5 08WSB04 36

Toluene 89 59.0 - 59.5 08CWS01 36

trans-I,2-Dichloroethylene 140 59.0 - 59.5 08CWS01 36

Acetone 320 59.5 - 60.0 O8SSBO0 36

2-Butanone 210 59.5 - 60.0 08SSBOI 36

Greaw and oil (mg/kg) 6,170 5.5 -21.5 08WSB04 36

Diethyl p•thalate 160 5.5 - 21.5 08WSB04 36

Phenanthrme 120 5.5 - 21.5 08WSB04 36

Di-n-butyl phthalate 380 5.5 - 21.5 08WSB04 36

bis(2-ethylhexyl)phthalate 570 6.0-18.0 O8CWS01 36
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TABLE 2-4. (Continued)

Maximumn Sample McLaren, 1986
Concentration Depth Boring Report Page

Site IC Contaminant (•/lw (ft BGS) Number Number

PRL 8 (Continued)

Chrysene 140 5.5 - 21.5 O0WSBO4 36

Di-n-octyl phthalate 130 5.5 - 21.5 O8WSBO4 36

Dibeazo(a,h)anthracene 1,500 6.0- 18.0 08CWSO1 36

3,4-Beazofluoranthene 560 6.0- 18.0 08CWSO1 36

Indeno(1,2,3-cd)pyrene 1,200 6.0- 18.0 08CWSO1 36

Benzo(a)pyrenc 430 59.0 - 60.0 O8SSB01 36

Soil Results:

PRL 9 [ 20 Toluene 17 31 09WSBO2 Appendix 2

Soil Results:

CS 10 19 Chloroform 890 6.0 - 12.5 1OWSB01 45-46

Chlorobenzene 32' 6.0 - 12.5 1OWSBO1 45-46

Toluene 160 6.0- 12.5 1OWSBOI 45-46

4-Methyl-2-pentanone 160 6.0- 12.5 IOWSBO1 45-46

Acetone 240 34.5 - 35.0 1OSSBO1 45-46

2-Hexanone 30 6.0- 12.5 1OWSBO1 45-46

Total xylenes 22 6.0 - 12.5 10WSBO1 45-46

Trichloroethylene 33 6.0 - 9.5 1OWSBO2 45-46

Methylene chloride 110 11.5 - 21.0 1OCWSOI 45-46

Pentschlorophenol 1,600 6.0 - 12.5 IOWSBO1 45-46

2-Methyl naphthalene 140 6.0 - 12.5 1OWSBOI 45-46

PCB Aroclor 1260 150,000 6.0 - 12.5 IOWSBOI 45-46

Grease and oil (mg/kg) 34,500 6.0 - 12.5 IOWSBO1 45-46

Phenol 370 11.5 - 21.0 lOCWSOI 45-46

Beazyl alcohol 340 11.5 - 21.0 IOCWSOI 45-46

Naphthalene 210 6.0- 12.5 1OWSBOI 45-46

Aceiaphthalene 140 6.0- 12.5 IOWSBOI 45-46

Dimethyl phthalata 240 6.0 - 12.5 1OWSBO1 45-46

2,6-Dinitrotoluene 650 6.0- 12.5 1OWSBO1 45-46

Fluorene 230 6.0- 12.5 1OWSBOI 45-46

Pyrwe 930 6.0- 12.5 1OWSBOt 45-46
bis(2-ethylhexyl)phthalate 12,000 6.0- 12.5 IOWSBO1 45-46

Chrysne 400 6.0- 12.5 IOWSBOI 45-46
Di-n-butyl phthalate 1,400 6.0 - 12.5 10WSBOI 45-46
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TABLE 24. (Continued)

Maximiun Sample McLaren, 1986
Concentration Depth Boring Report Page

Site IC Contaminant j g/ig) (ft BGS) Number Number

CS 10 (Continued)

1,3-Dichlorobenzcie 110 11.5 - 21.0 1OCWSOI 45-46

1,2-Dichlorobenzene 430 11.5 - 21.0 IOCWSO1 45-46

Diethyl phthalate 470 6.0 - 12.5 !OWSBOI 45-46

Phenanthrene 500 6.0- 12.5 1OWSBOI 45-46
Anthracene 110 6.0- 12.5 IOWSBO1 45-46

Fluoranthene 380 6.0- 12.5 1OWSBOI 45-46

Soil Results:

CS 11 19 Acetone 3,700 34.5 - 35.0 llSSBO1 50-51
Chlorobenzene 380 11.0- 14.5 IIWSBO1 50-51

Chloroform 140 11.0- 14.5 IlWSBO1 50-51

Methylene chloride 260 10.0 - 10.5 IIWSBO2 50-51

Ethylbenzene 480 15.5 - 24.0 11CWSOI 50-51

Toluene 120 11.0- 14.5 11WSBO1 50-51

Total xylenes 72 15.5-24.0 I1CWSOI 50-51

2-Butanone 190 34.5 - 35.0 1ISSBOI 50-51

Benzoic acid 45,000 15.5 -24.0 11CWSO1 50-51

Benzyl alcohol 180 11.0 - 14.5. lIWSBO1 50-51

Phenol 540 11.0- 14.5 IlWSBO1 50-51

Pentachlorophenol 470 11.0 - 14.5 11WSBOl 50-51

2-Methyl naphthalene 810 15.5 - 24.0 I1CWSO1 50-51

2-Methylphenol 870 15.5 - 24.0 I1CWSO1 50-51

2,4-Dimethylphenol 2,000 15.5 - 24.0 IICWSO1 50-51
4-Methylphenol 1,200 15.5 - 24.0 11CWSO1 50-51

Dibenzofuran 260 15.5 - 24.0 IICWSOI 50-51

Endosulfmn I 20 10.0 - 10.5 I1WSBO2 50-51

Grease and oil (mg/kg) 8,100 15.5 - 24.0 IICWSOI 50-51

bis(2-ethylhcxyl)phthalate 50,000 15.5 - 24.0 11CWSO1 50-51

Butyl beazyl phthalate 120 11.0 - 14.5 IIWSBOI 50-51
Diethyl phthalate 140 15.5 - 24.0 11CWSOI 50-51

Dimethyl phthalate 340 11.0- 14.5 11WSBOI 50-51

_ _Di-n-butyl phthalate 3,100 15.5 - 24.0 I1CWSOI 50-51

Fluorene 240 15.5 - 24.0 1 ICWSOI 50-51

Fluoranthene 2,900 15.5 - 24.0 1 ICWSOI 50-51
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TABLE 2-4. (Continued)

Maximum Sample McLaren, 1986
Concentration Depth Boring Report Page

site IC Contaminant (U•g/) (ft BGS) Number Number

CS 11 (Continued)

Naphthalene 440 11.0 - 14.5 11WSBO1 50-51

N-nitrosodiphenylamine 400 11.0- 14.5 llWSBOI 50-51

Phenanthrene 370 15.5 - 24.0 I1CWSOI 50-51

Pyrene 240 15.5-24.0 11CWSO1 50-51

1,2-Dich]orobenzene 6,000 11.0 - 14.5 1 IWSBO1 50-51

1,3-Dichlorobenzene 1,900 11.0- 14.5 11WSBO1 50-51

1,4-Dichlorobeazene 4,200 11.0- 14.5 11WSBOI 50-51

1,2,4-Trichlorobenzene 270 11.0- 14.5 11WSBO1 50-51

3,4-Benzofluoranthene 630 34.5-35.0 11SSB03 50-51

Soil Results:

CS 12 19 Acetone 1,100 39.5 - 40.0 12SSBO5 57-58

Chlorobenzene 7,300 27.0-27.5 12CWSO1 57-58

Chloroform 45 39.5 - 40.0 12SSBO5 57-58

Methylene chloride 210 9.5 - 25.5 12CWSOI 57-58

Ethylbenzene 270 27.0 - 27.5 12CWSO1 57-58

Styrene 13 9.5 - 25.0 12WSBO1 57-58

Toluene 260 9.5 - 25.0 12WSBO1 57-58

Total xylenes 1,400 27.0 - 27.5 12CWSO1 57-58

Tetrachloroethylene 14 9.5 - 25.0 12WSBO1 57 58

Trichloroethylene 1,700 39.5 - 40.0 12SSBO5 57-58

1,1-Dichloroethylene 2,200 39.5 - 40.0 12SSBO5 57-58

1,1l-Dichloroethane 26 39.5 - 40.0 12SSB05 57-58

1,1,1-Trichloroethane 10 9.5 - 25.5 12CWSO1 57-58

1,2-Dichloroetne 16 39.5 - 40.0 12SSBO5 57-58

1,1,2,2-Tetrachloroethane 19 79.5 - 80.0 12SSBO5 57-58

2-Butenone 260 34.5 - 35.0 12SSBO4 57-58

Benzoic acid 350 9.5 - 25.5 12CWSOI 57-58

Benzyl alcohol 150 9.5 - 25.0 12WSBOI 57-58

Phenol 260 9.5 - 25.0 12WSB01 57-58

2-Methyl naphthalene 740 9.5 - 25.0 12WSBO1 57-58

4-Nitrophenol 3,300 9.5 - 25.0 12WSBOI 57-58

Dibenzofuran 3,500 9.5 - 25.0 12WSBOI 57-58
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TABLE 2-4. (Continued)

Maximtu Sample cLaren, 1986
Concentration Depth Boring Report Page

Site IC Contaminant (Jg/kg) (ft BGS) Number Number

CS 12 (Continued)

Endosulfan I 40 9.5 - 25.0 12WSBO1 57-58

Endosulfan sulphate 670 9.5 - 25.0 12WSBOI 57-58

Grease and oil (mg/kg) 10,500 9.5 - 25.0 12WSBOI 57-58

Acenaphthene 3,200 9.5 - 25.0 12WSBO1 57-58

Acenaphthylene 310 9.5 - 25.0 12WSBO1 57-58

N-nitrosodiphenylamine 110 5.5 - 6 12WSBO2 57-58

Anthracene 5,900 9.5 - 25.0 12WSBO1 57-58

Benzo(s)andhraene 13,000 9.5 - 25.0 12WSBO1 57-58
Benzo(g,h,i)perylene 4,100 9.5 - 25.0 12WSBO1 57-58

Butyl benzyl phthalate 740 9.5 - 25.0 12WSBOI 57-58

Chrysene 12,000 9.5 - 25.0 12WSBO1 57-58

Dibenzo(a,h)anthracene 1,200 9.5 - 25.0 12WSBOI 57-58

Diethyl phthalate 260 9.5 - 25.0 12WSBOI 57-58

Dimethyl phthalate 180 9.5 - 25.0 12WSBOl 57-58

Di-n-butyl phthulate 3,400 9.5 - 25.5 12CWSO1 57-58

Fluorene 5,400 9.5 - 25.0 12WSBO1 57-58

Fluoranthene 28,000 9.5 - 25.0 12WSBO1 57-58

Hexachloroethane 150 9.5 - 25.0 12WSBO1 57-58

Indeno(1,2,3-cd)pyrene 4,800 9.5 - 25.0 12WSBOI 57-58

Naphthalene 1,200 9.5 - 25.0 12WSBO1 57-58

N-nitrosodiphenylamine 590 34.5 - 35.0 12SSBO1 57-58

Phenanthrene 34,000 9.5 - 25.0 12WSBO1 57-58

1,2-Dichlorobenzne 2,800 9.5 - 25.5 12CWSOI 57-58

1,4-Dichlorobeazane 1,400 9.5 - 25.5 12CWSO1 57-58

2,4-Dinitrotoluene 200 9.5 - 25.0 12WSBOI 57-58

___ 2,6-Dinitrotoluene 420 9.5 - 25.5 12CWSOI 57-58

Soil Results:

CS 13 19 Acetone 76,000 10.5 - 11.0 13WSBO2 63-64
____ Chloobaxn 22 8.0 - 14.0 13CWSO2 63-64

Methylene chloride 150 10.5 - 11.0 13WSBO2 63-64

Ethylbenzene 2,500 8.0- 14.0 13CWSO2 63-64

Styren 15 8.5 - 10.0 13WSBO2 63-64
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TABLE 2-4. (Continued)

Maximum Sample McLaren, 1986
Concentration Depth Boring Report PageSite IC Contaminant (ag/kg) (ft BGS) INumber Ntumber

CS 13 (Continued)

Toluene 1,100 8.5 - 10.0 13WSBO2 63-64

Total xylenes 1,500 8.0 - 14.0 13CWS02 63-64

2-Butanone 43,000 8.5- 10.0 13WSBO2 63-64

2-Hexanone 4,900 10.5 - 11.0 13WSBO2 63-64

trans-l.,2-Dichloroethylene 98 6.5 - 7.0 13CWSOI 63-64

Benzoic acid 200 9.5 - 10.0 13WSBO3 63-64

Phenol 220 8.5- 10.0 13WSB02 63-64

Pentachlorophenol 340 9.5- 10.0 13WSBO3 63-64

2-Methyl naphthalene 250 8.5 - 10.0 13WSBO2 63-64

2-Methylphenol 350 8.5- 10.0 13WSBO2 63-64

2,4-Dimethylphenol 400 8.5- 10.0 13WSBO2 63-64

4-Chloroaniline 270 9.5- 10.0 13WSBO3 63-64

4-Methylphenol 950 8.5- 10.0 13WSBO2 63-64

PCB Aroclor 1260 1,800 8 - 14 13CWS02 63-64

Chlordane 720 6.5 - 7.0 13CWSO1 63-64

Grease and oil (mg/kg) 7,500 8.0 - 14.0 13CWS02 63-64

Acemaphthene 100 9.5- 10.0 13WSBO3 63-64

bis(2-ethylhexyl)phthalate 2,400 8.5- 10.0 13WSBO2 63-64

Chrysene 170 9.5- 10.0 13WSB03 63-64

Diethyl phthalete 170 9.5 - 10.0 13WSBO3 63-64

Di-n-butyl phthalate 420 9.5 - 10.0 13WSBO3 63-64

Fluoranthene 160 8.5- 10.0 13WSBO2 63-64

Naphthalene 310 9.5- 10.0 13WSB03 63-64

N-nitrowodiphenylamine 22,000 8.0- 14.0 13CWS02 63-64

N-nitrosodi-n-propylamine 950 8.5- 10.0 13WSBO2 63-64

Pheaanthrene 190 8.5- 10.0 13WSB02 63-64

Pyrene 150 9.5- 10.0 13WSBO3 63-64

1,2-Dichlorobenzene 360 8.5- 10.0 13WSB02 63-64

1,4-Dichlorobazene 120 8.5- 10.0 13WSBO2 63-64

2,6-Dinitrotoluene 1,700 9.5 - 10.0 13WSBO3 63-64

Soil Results:

CS 14 19 Chlorobenzene 46 9.5 -20.5 14WSB02 68-69

Chloroform 51 30.0 - 30.5 14CWSO1 68-69
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TABLE 2-4. (Continued)

Mkximum Sample McLaren, 198611 Contaminant Concentration Depth Boring Report Page
Site_ _ Cont _inat (_g/k_) (tBGS) Number Number

CS 14 (Continued)

Methylene chloride 140 31.0-31.5 14WSBO1 68-69

Styrene 23 16.5 - 30.5 14WSBO1 68-69

Toluene 43 9.5 - 20.5 14WSBO2 68-69

Total xylenes 250 9.5 - 20.5 14WSBO2 68-69

2-Butanone 120 16.5 - 30.5 14WSBO1 68-69

Benzyl alcohol 100 16.5 - 30.5 14WSBO1 68-69

Phenol 130 16.5 - 30.5 14WSBO1 68-69

2-Methyl naphthalene 180 16.5 - 30.5 14WSBO1 68-69

Dibenzofuran 230 16.5 - 30.5 14WSBOI 68-69

Grease and oil (mg/kg) 4,100 9.5 - 20.5 14WSBO2 68-69

Acenaphthene 210 16.5 - 30.5 14WSB01 68-69

Anthracene 150 16.5 - 30.5 14WSBOI 68-69

bis(2-ethylhexyl)phthalate 11,000 9.5 - 20.5 14WSBO2 68-69

Butyl beazyl phthalate 370 9.5 - 20.5 14WSBO2 68-69

Diethyl phthalate 300 9.5 - 20.5 14WSB02 68-69

Dimethyl phthalate 880 16.5 - 30.5 14WSBO1 68-69

Di-n-butyl phthalate 1,300 9.5 - 20.5 14WSBO2 68-69

Di-n-octyl phtludate 160 9.5 - 20.5 14WSBO2 68-69

Fluorene 300 16.5 - 30.5 14WSBOI 68-69

Fluoranthene 430 16.5 - 30.5 14WSBO1 68-69

Naphthalene 220 9.5 - 20.5 14WSBO2 68-69

N-nitrosodiphenylamine 1,400 39.0 - 39.5 14SSB03 68-69

Phenanthrene 1,300 16.5 - 30.5 14WSBO1 68-69

_ _Pyrene 240 16.5 - 30.5 14WSBOI 68-69

1,2-Dichlorobenene 840 9.5 - 20.5 14WSBO2 68-69

1,4-Dichlorobenzwe 610 9.5 - 20.5 14WSBO2 68-69

2,6-Dinitrotolume 100 16.5 - 30.5 14WSBOI 68-69

FRL 15 17 (No Results)

PRL 16 17 (No Results)

PRL 17 14 (No Results)

PRL 18 13 (No Results)
PRL 19 13 (No Results)
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TABLE 2-4. (Continued)

Maximum Sample McLaren, 1986

Concentration Depth Boring Report Page
Site IslConts t (Ig/kg) (ft BGS) Number Number

_____ ~Soil Results:_________ ________

PRL 20 14 Methylene chloride 260 31 - 31.5 20WSB01 74-75

PRL 21 14 Benzene 53 31 - 31.5 21WSBO1 Appendix 2

1 Methylene chloride is 31- 31.5 21WSBO1 Appendix 2

------- Toluene 21 31 - 31.5 21WSBO1 Appendix 2

Soil Gas Results:

CS 22, 14 Freon 12 3,800 90 SB1O-J *

Freon 113 14,000 61 SB12-J *

Vinyl Chloride 330,000 27.5 SB03-J *

1,1-Dichloroethene 39,000 27.5 SB16-J *

cis-1,2-Dichloroethene 910,000 40 SB16-J *

trans- 1,2-Dichloroethene 230,000' 80 SB02-J *

1,1, 1-Trichloroethane 2,700 29 SB12-J *

Trichloroethene 920,000 40 SB 16-J *

Tetrachloroethene 260,000 95 SBI3-J *

Benzene 100,000 70 SB04-J *

Toluene 230,000 91 SB1I-J *

m,p-xylene 56,000 61 SB11-J *

o-xylene 19,000 61 SB1I -J*

Soil Results:

Acetone 1,100 5.0 - 26.0 22CWSO1 81-82

Beazene 420 51.25 SBII-J *

Chlorobenzene 6,600 5.0 - 26.0 22CWS01 81-82

Chloroform 41 30.0 - 30.5 22WSBOI 81-82

Methylene chloride 88 79.5 - 80.0 22SSB02 81-82

Ethylbenzenc 8,800 51.25 SBII-J *

Methyl Ethyl ketone 1,000 50.75 SB12-A *

Methyl Iobutyl ketoac 3,200 61.25 SBI l-J *

Methylene Chloride 2 91.5 SB05-J *

cis-1,2-Dichloroethene 640 "61.25 SBII-J *

Tolume 13,000 61.25 SBII-J *

_ Total xyleus 15,000 61.25 SB1l-J *

Tettachlomrethylek 48 64.0 - 64.5 22sSB02 81-82

Trichloroethylene 28,000 29.0 - 29.5 22CWSO1 81-82
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TABLE 2-4. (Continued)

Maximum Sample McLaren, 1986Concentration Depth Boring Report PageSite IC Contaminant 0ql/kg) (ft BGS) Number Number

CS 22 (Continued)

2-Butanone 6,300 5.0 -26.0 22CWSO1 8!-82
2-Hexanone 13,000 59.5 - 60.0 22SSB03 81-82

4-Methyl-2-pentanone 1,800 5.0 - 26.0 22CWSO1 81-82

Benzoic acid 69,000 5.0 - 26.0 22CWSO1 81-82

Phenol 1,400 44.0 - 44.5 22CWSO1 81-82

_ _2-Methyl naphthalene 13,000 59.5 - 60.0 22SSB03 81-82

2-Methylphenol 1,700 44.0 - 44.5 22CWSO1 81-82

2,4-Dimethylphenol 2,300 44.0 - 44.5 22CWSOI 81-82

4-Methylphenol 4,200 44.0 - 44.5 22CWSO1 81-82

PCB Aroclor 1260 1,000 5.0-26.0 22CWSO1 81-82

Grease and oil (mg/kg) 27,000 5.0 - 26.0 22CWSO1 81-82

Acenaphthene 340 5.5 - 18.5 22WSB03 81-82

Anthracene 760 5.5- 18.5 22WSB03 81-82
Benzo(a)anthracene 2,000 5.5- 18.5 22WSB03 S1-82
Benzo(a)pyrene 1,400 5.5 - 18.5 22WSB03 81-82
Benzo(gh,i)perylene 1,100 5.5 - 18.5 22WSB03 81-82

Benzo(k)fluoranthene 2,000 5.5- 18.5 22WSB03 81-82

bis(2-ethylhexyl)phthalate 6,000 5.5- 18.5 22WSB03 81-82

Butyl benzyl phthala.e 220 5.5 - 18.5 22WSB03 81-82

Chrysene 1,700 5.5- 18.5 22WSB03 81-82

Dibenzo(a,h)anthracene 270 5.5- 18.5 22WSB03 81-82

Diethyl phthalate 380 5.5 - 18.5 22WSB03 81-82

Dimethyl phthalate 120 5.5 - 18.5 22WSB03 81-82
Di-n-butyl phthalate 550 5.5- 18.5 22WSB03 81-82

Di-n-octyl phthalate 140 59.0 - 59.5 22SSBO1 81-82

Fluorenea 510 5.5 - 18.5 22WSB03 81-82

Fluoranthene 3,800 5.5- 18.5 22WSB03 81-82

- ndeno(1,2,3-cd)pyreae 1,300 5.5- 18.5 22WSB03 81-82

Naphthalee 5,800 21.25 SBO3-J *

Nitrobenze 620 59.5- 60.0 22SSB03 81-82

N-nitmoodiphenuylan 1,600 64.0- 64.5 22SSB02 81-82

Phenaazen. 3,200 5.5- 18.5 22WSB03 81-82

_ Pyrene 2,900 5.5- 18.5 22WSB03 81-82
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TABLE 2-4. (Continued)

Maximum Sample McLaren, 1986
Concetration Depth Boring Report Page

Site ICContaminant ) (ft BGS) Number Number

CS 22 (Continued)

1,2-Dichlorobenzene 59,000 17.25 SBOS-J *

1,4-Dichlorobenzene 42,000 17.25 SBO5-J *

3,4-Benzofluoranthene 1,100 5.5- 18.5 22WSB03 81-82

p,p'-DDD 160 17.5 SB05-J *

p,p'-DDE 58 16 SBO6-J *

p,p'-DDT 162 1.25 SB 15-J *

Arochlor 1260 2,100 1.0 SBOI-J *

BHC Gamma 4.4 16.25 SB03-J *

2,3,7,8-tetrachlorodibenzo-p- 2,600 17.75 SB06-J *
dioxin

tetrachlorodibenzo-p-dioxin 2,600 17.75 SB06-J *

pentachlorodibenzo-p-dioxin 7,700 10.0 SB06-J *

hexachlorodibenzo-p-dioxin 29,000 10.0 SB06-J *

octachlorodibenzo-p-dioxin 33,000 10.0 SBO6-J

2,3,7, 8-werachlorodibenzo- 3,000 17.75 SB06-J *
furan

tetrachlorodibenzo furan 3,000 17.75 SB06-J *

pentachlorodibenzofuran 2,700 6.25 SB14-J *

hexachlorodibenzofurm 1,800 6.25 SB14-J *

heptachlorodibenzofuran 2,760 25 SB 14-- *

octachlorodibenzofuran 2,000 10.0 SBO6-T *

Soil Results:

FRL 28 15 Toluene 22 64.5 - 65.0 28SSB02 86

bis(2-ethylhexyl)phthalate 310 69.0-69.5 28SSB03 86

Di-n-butyl phthalate 180 69.0-69.5 28SSB03 86
Soil Results:

PRL 32 11 Acetone 550 8.5-9.0 32SSB02 87

Grease and oil (mg/kg) 440 24.0-24.5 32WSBO1 87

biX(2-ethylhexyl)phthdalse 940 24.0 - 24.5 32WSBOI 87

N-1itroodiphenylamine 180 24.0 - 24.5 32WSBO1 87

Soil Gas Results:

PRL 41" 14 Freon 12 570 17.5 SBO9-J *

IFrePn 113 960 17.5 SBIO-J *
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TABLE 2-4. (Continued)

Maximum Sample McLaren, 1986
Concentration Depth Boring Report Page

Site IC Contaminant (Mg/iqD) (ft BGS) Number Nme

PRL 41 (Continued)

Vinyl Chloride 7,000 71 SBO7-J *

1,1-Dichloroethene 460 2.5 SBO0-J *

cis-1,2-Dichloroethene 3,000 71 SB07-J *

trans- 1,2-Dichloroethene 3,900 80 SB05-1 *

1, 1, 1-Trichloroethane 19 7.5 SBO1-J *

Trichloroethene 78,000 80 SBO8-J *

Tetrachloroethene 280 2.5 SBO7-J *

Benzene 40,000 80 SBOS-J *

Toluene 4,900 80 SB05-J *

m,p-xylene 8,700 80 SBO5-J *

o-xylene 1,300, 80 SB05-J *

Soil Results:

Acetone 1,900 19.5-20.0 41CWSO1 92

Chloroform 12 19.5 - 20.0 41CWSOI 92

Tetrachloroethylene 18 79.5 - 80.0 41SSBO1 92

Trichloroethene 49 94.0 SBO8-J *

2-Butanone 390 3.0 - 3.5 41WSBO2 92

Grease and oil (mg/kg) 840 14.5 - 15.5 41CWS01 92

bis(2-ethylhexyl)phthalate 1,600 14.5- 15.5 41CWSOI 92

Di-n-butyl phthalate 460 49.0 - 49.5 41SSBOI 92

N-nitrosodiphenylamine 220 2.0 - 2.5 41WSBO1 92

1,2-Dichlorobeazane 1,300 15.75 SB03-J *

1,4-Dichlorobenzmie 410 14.5- 15.5 41CWSOI 92

_p,p'-DDD 3.6 0.5 SB04-J *

_p,p'-DDE 57 0.5 SBIO-J *

p,p'-DDT 17 0.5 SB lO-J *

Arochlor 1260 54 15.75 SBO3-J *

Hexachlorodibenzo-p-dioxin 1,200 12.75 SBO2-J *

Heptacwlorodibenmo-p-dioxin 4,400 12.75 SBO2-J *

Octachlorodibamz-p-dioxin 8,000 12.75 SB02-J *

Pentachlomdibenzofuran 400 12.75. SBO2-J *

Hexachlorodibeamfuxam 400 12.75 SBO2-J *

___ Heptschlorodibenzofun 800 12.75 SB02-J *
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TABLE 2-4. (Continued)

Max[imun Sample Boig McLaren, 1986

Concentration Depth Boring Report Page
Site IC Contaminant (1/i•) (ft BGS) Number Number

PRL 41 (ContinuedD

J Octchlorodibenofuran 700 12.75 SBO2-J

Soil Gas Results:

CS 42 14 Freon 12 1,200 71 SBO4-B *

Freon 113 15,000,000 40 SB14-J *

Vinyl Chloride 3,800,000 40 SB14-J *

1, l-Dichloroethene 220,000 90 SB15-J *

cis- 1,2-Dichloroethene 21,000,000 40 SB14-J *

trans-l,2-Dichloroethene 88,000 60 SB07-J *

1,1,1-Trichloroethane 300,000 40 SB12-J _

Trichloroethene 6,600,000 50 SB14-J *

Tetrachloroethene 640,000 90 SB16-J *

Soil Results:

Benzene 5,500 91 SBO8-J *

Toluene 3,100,000 27.5 SBO5-J *

m,p-xylene 130,000 80 SB03-J *

o-Xylee 13,000 60 SB06-J *

Benzene 120 61.0 SB02-J *

Chlorobeazene 2,100 39.5 - 40.0 42SSB03 98-100

Chloroform 340 39.5 - 40.0 42SSB03 98-100

Ethylbeazene 12,000 51.0 SB15-J *

Styrene 460 2.0 - 8.5 42CWS01 98-100

Toluene 9,900 51.0 SB15-J *

Total xylee 76,000 51.0 SBI5-J *

Acetone 93,000 51.0 SB1S-J *

Methylene chloride 2,500 71.5 SB1S-J *

cis-1,2-Dichloroetheae 130 61.0 SB02-J *

Tetrechloroethylene 2,500 14.5- 15.0 42WSBO2 98-100

Trichloroethylefe 490,000 51.0 SB15-J *

1,1-Dichlorethane 46 39.5 - 40.0 4255B03 98-100

1, 1, 1-Trichloroethane 83 81.0-81.5 42CWS01 98-100

1,2-Dichloroedine 17,000 51.0 SB1S-J *

1,3-Dichloropropylee 52 14.5- 15.0 42WSB02 98-100

2-Butmnog1 400 49.5 - 50.0 42WSB02 98-100
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TABLE 2-4. (Continued)

Madimun Sample McLaren, 1986
Concmntration Depth Boring Report PageSite IC Contaminant (W/kg) (ft BGS) Number Number

CS 42 (Continued)

2-Hexanone 3,500 39.5 - 40.0 42SSB03 98-100

4-Methyl-2-pentanone 6,400 39.5 - 40.0 42SSB03 98-100

trans-1,2-Dichloroethylene 3,400 14.5- 15.0 42WSB02 98-100

1,2-Dichloropropane 1,800 14.5- 15.0 42WSB02 98-100

Dichlorobromometbane 27 39.5 - 40.0 42SSB03 98-100

Benzoic acid 1,000 39.5 - 40.0 42SSB03 98-100

Phenol 15,000 28.25 SB05-J *

2-Methyl naphthalene 13,000 39.5 - 40.0 42SSB03 98-100

2-Methylphenol 540 39.5 - 40.0 42SSB03 98-100

2,4-Dimethylphenol 710,000 31.5 SB 1 1-J *

4-Chloroanlane 120 49.0 - 49.5 42SSBO1 98-100

4-Methylphenol 100,000 28.25 SBO5-J *

Dibenzofuran 1,200 49.0 - 49.5 42SSBOI 98-100

Grease and oil (mg/kg) 9,600 3.0 - 11.0 42WSB02 98-100

PCB Aroclor 1254 1,200 3.0 - 11.0 42WSB02 98-100

Acenaphthylene 150 39.5 - 40.0 42SSB03 98-100

bis(2-ethylhexyl)phthalate 7,500 2.0 - 8.5 42CWSO1 98-100

Di-n-butyl phthalate 750 39.5 - 40.0 42SSB03 98-100

Fluorene 560 39.5 - 40.0 42SSB03 98-100

Naphthalene 12,000 20.25 SB07-J *

N-nitroeodiphenylamine 280 34.5 - 35.0 42SSB04 98-100

Phenanthrene 520 39.5 - 40.0 42SSB03 98-100

1,2-Dichlorobenzem 460,000 20.75 SB05-J *

1,4-Dichlorobenzene 1,400 20.75 SB05-J *

2,6-Dinitrotoluene 690 39.5 - 40.0 42SSB03 98-100

p,p'-DDD 630 20.5 SB05-J *

p,p'-DDE 1.7 0.25 SBO8-J *

p,p'-DDT 28 0.5 SBO4-J *

Arochlor 1260 870 24 SB16-J

Soil Reults:

CS 43 17 Acetone 510 39.5 - 40.0 43SSB02 106-107

Beaune 78 20.5 - 21.0 43WSBO1 106-107

Chlombenme 7,900 7.0 - 21.0 43CWS02 106-107
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TABLE 2-4. (Continued)

Maximum Sample McLaren, 1986
Concentration Depth Boring Report Page

Site IC Contaminant (/kg) (ft BGS) Number Number

CS 43 (Continued)

Chloroform 29 10.0- 14.5 43WSB02 106-107

Methylene chloride 160 39.5 - 40.0 43SSB02 106-107

Ethylbenzene 490 10.0- 14.5 43WSB02 106-107

Toluene 520 7.0 - 21.0 43CWS02 106-107

Total xylenes 2,300 7.0 - 21.0 43CWS02 106-107

2-Hexanone 130 10.0- 14.5 43WSB02 106-107

2-Chloroethylvinyl ether 23 10.0 - 14.5 43WSB02 106-107

4-Methyl-2-pentanone 880 10.0- 14.5 43WSB02 106-107

Benzoic acid 48,000 7.0 - 21.0 43CWS02 106-107

Benzyl alcohol 330 7.0 - 21.0 43CWS02 106-107

2-Methyl naphthalene 3,800' 7.0 - 21.0 43CWZ%02 106-107

2-Methylphenol 4,500 7.0 - 21.0 43CWS02 106-107

2,4-Dimethylphenol 11,000 5.5- 19.5 43WSB01 106-107

4-Chloroaniline 7,200 7.0 - 21.0 43CWS02 106-107

4-Methylphenol 2,600 5.5- 19.5 43WSBOI 106-107

Dibenzofuran 510 7.0 - 21.0 43CWS02 106-107

Grease and oil (mg/kg) 17,000 7.0 - 21.0 43CWS02 106-107

_ _PCB Aroclor 1254 4,600 7.0 - 21.0 43CWS02 106-107

Acenaphthene 370 7.0 - 21.0 43CWS02 106-107

Anthracene 460 5.5- 19.5 43WSBO1 106-107

Benzo(a)anthracene 1,100 5.5- 19.5 43WSBOI 106-107

Benzo(a)pyrene 430 44.5 - 45.0 43CWS02 106-107

bis(2-ethylhexyl)phthalate 51,000 7.0 - 21.0 43CWS02 106-107

Butyl benzyl phthalate 490 10.0 - 14.5 43WSB02 106-107

Chrysaen 1,500 5.5- 19.5 43WSBOI 106-107

Diethyl phthalate 4,600 7.0 - 21.0 43CWS02 106-107

Dimethyl phthalate 140 10.0 - 14.5 43WSB02 106-107

Di-n-butyl phthalate 2,700 7.0 - 21.0 43CWS02 106-107

Fluorwe 960 7.0 - 21.0 43CWS02 106-107

Fluorantbene 340 7.0 - 21.0 43CWS02 106-107

Naphthalene 6,100 7.0 - 21.0 43CWS02 106-107

_ Nitrobeazene 750 7.0 - 21.0 43CWS02 106-107
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TABLE 2-4. (Continued)

Maximum Sample McLaren, 1986
Concentration Depth Boring Report Page

Site IC Contaminant(pg/kg) (ft BGS) Number Number
CS 43 (Continued)

N-nitrosodiphenylamine 1,100 7.0 - 21.0 43CWS02 106-107

Phenanthrene 1,800 5.5- 19.5 43WSBO1 106-107

1,2-Dichlorobenzwme 20,000 7.0 - 21.0 43CWS02 106-107

1,3-Dichlorobenzene 2,400 5.5- 19.5 43WSBO1 106-107

1,4-Dichlorobenzene 11,000 7.0 - 21.0 43CWS02 106-107

1,2,4-Trichlorobenzene 1,900 7.0 - 21.0 43CWS02 106-107

2,4-Dinitrotoluene 1,000 7.0 - 21.0 43CWS02 106-107

3,3-Dichlorobeazidine 190 5.5- 19.5 43WSBO1 106-107

PRL 49 18 (No Results)

PRL 50 16 (No Results)

PRL 51 16 (No Results)

Soil Results:

CS 52 17 Dibenzfiuran 500 9.0-11.0 52WSBO1 116

_2-Methyl naphthalene 250 9.0 - 11.0 52WSBO1 116

4,4'-DDD 410 9.0- 11.0 52WSBO1 116

4,4'-DDE 150 9.0- 11.0 52WSBO1 116

Acenaphthene 970 9.0 - 11.0 52WSBO1 116

Anthracene 1,200 9.0- 11.0 52WSBO1 116

Benzo(a)anthracene 7,600 9.0 - 11.0 52WSBO1 116

Benzo(a)pyrene 13,000 9.0- 11.0 52WSBOI 116

Benzo(g,h,i)perylene 8,700 9.0 - 11.0 9-WSB01 116

Beazo(k)fluoranthene 14,000 9.0 - 11.0 -.WSBO1 116

bis(2-ethylhexyl)phthslate 470 9.0- 11.0 52WSBOI 116

Chryaece 6,200 9.0 - 11.0 S2WSBOI 116

_Dibenzo(a,h)anhrwew 3,500 9.0 - 11.0 52WSBOI 116

Fluorene 670 9.0-11.0 52WSBOI 116

Fluoranthene 4,100 9.0- 11.0 52WSB01 116

lndmo(l,2,3-cd)pyreae 11,000 9.0-11.0 52WSBO1 116

Naphthalene 2,300 9.0-11.0 52WSBO1 116

Phemnthrene 4,200 9.0 - 11.0 52WSBOI 116

_mnme 10,00 9.0- 11.0 52WSBO1 116

_ _3,4-Benzofluonmthme 14,000 9.0- 11.0 S2WSBO1 116
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TABLE 2.4. (Continued)

Maximun Sample McLaren, 1986
Concentration Depth Boring Report Page

Site IC Contaminant (pg/kg) (ft BGS) Number Nmnber

PRL 53 N/A Trichloroethene 200 **

PRL S4 13 (No Results)

Soil Results:

PRL 55 13 Toluene 630 79.5 - 80.0 55WSBOI 121

Trichloroethylene 380 79.5 - 80.0 55WSBO1 121

trans-1,2-Dichloroethylene 1,300 79.5 - 80.0 5SWSBOI 121

1,1-Dichloroethylene 4,100 79.5 - 80.0 55WSBO1 121

1 1,-Dichloroethane 720 79.5 - 80.0 55WSBO1 121

1,1,1-Tfichloroethane 430 79.5 - 80.0 55WSBOI 121

4-Methyl-2-pentanooc 1,000 79.5 - 80.0 55WSBO1 121

PRL 56 11 (No Results)

PRL 57 11 (No Results)

PRL 60 15 (No Results)

PRL 63 14 (No Results)

PRL 64 14 (No Results)

PRL 65 9 (No Results)

PRL 66 12, (No Results)
14,
18,
20

Soil Results:

CS 67 17 Benm.e 110 1.5 - 7.5 67WSBOI 140

Chlorobeazmne 3,100 1.5 - 7.5 67WSBOI 140

Ethylbenme 220 1.5- 7.5 67WSBOI 140

Toluene 630 1.5 - 7.5 67WSB01 140

Total xylenes 840 1.5 - 7.5 67WSBOI 140

Trichloroethyleae 1,600 3.0 - 4.5 67WSB03 140

1,2-Dichlorothane 870 1.5 - 7.5 67WSBO1 140

-trs-1,2-Dichloroethyleae 3,000 1.5 - 7.5 67WSBOI 140

Vinyl chloride 1,800 1.5 - 7.5 67WSBOI 140

2-Methyl naphtludene 3,200 1.5 - 7.5 67WSBO1 140

2-Methylpheool 4,100 1.5 - 7.5 67WSBOI 140

2,4-DimethylpheoLi 9,500 1.5 - 7.5 67WSBO1 140

-4-Methyiphenol 5,100 1.5 - 7.5 67WSBOI 140
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TABLE 2-4. (Continued)

Maximum Sample McLaren, 1986
Concentration Depth Boring Report Page

Site IC Contaminant 0zglkg) (ft BGS) Number Number

CS 67 (Continued)

Di-n-butyl phthalate 1,900 1.5 - 7.5 67WSBO1 140

Indeno(l,2,3-cd)pyrene 310 2.0 - 7.5 67CWSO1 140

Naphthalene 4,000 1.5 - 7.5 67WSBO1 140

Phenanthree 1,300 1.5 - 7.5 67WSBO1 140

Pyrene 1,000 1.5 - 7.5 67WSBO1 140

1,2-Dichlorobenzene 21,000 1.5 - 7.5 67WSBO1 140

1,3-Dichlorobeazeme 890 1.5 - 7.5 67WSBOI 140

1,4-Dichlorobenzeae 4,400 1.5 - 7.5 67WSBO1 140

1,2,4-Trichlorobenzene 1,900 1.5 - 7.5 67WSBO1 140

Soil Gas Results:

PRL 68 14 Freon 12 2,800' 7.5 SB03-J *

Freon 113 10 7.5 SBO4-J *

Vinyl Chloride 13,000 27.5 and 40 SBOI-J *

1,1-Dichloroethene 5,300 70 SBO5-J *

cis- 1,2-Dichloroethene 120,000 80 SB05-J *

trans-1,2-Dichloroethene 2,200 60 and 90 SB03-J *

1,1, 1-Trichloroethane 1,700 7.5 SB03-J *

Trichloroethene 2,100,000 90 SB04-J *

Tetrachloroethene 86,000 90 SBO2/04-J *

Toluene 3,000 90 SB03-J *

m,p-xylene 4,500 60 SBO1-J *

o-xylene 800,000 90 SBO4-J *

Soil Results:

Chlorobenzene 210 4.0- 4.5 68WSB02 143

Total xylenes 400 4.0 - 4.5 68WSB02 143

Trichlorcethylene 1,800 72.25 SBO1-J *

cis-1,2-Dicbloroethene 130 72.25 SBOW-. *

1,2-Dichloroethane 640 71.5 - 72.0 68WSB02 143

2-Methyl naphthalene 320 4.0 - 4.5 68WSB02 143

4,4'-DDD 14 4.0 - 4.5 68WSB02 143

- - 4,4'-DDE 5 4.0 - 4.5 68WSB02 143

Hydrocarbous (ppm) 230 4.0 - 4.5 68WSB02 143
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TABLE 2-4. (Continued)

Maximum Sample M.Laren, 1996
Concentration Depth Boring Report PageSite IC Contaminant (/) (fBG) Number Number

PRL 68 (Continued)

bis(2-ethylhexyl)phthalate 2,600 4.0 - 4.5 68WSB02 143

Naphthalene 610 4.0-4.5 68WSB02 143

1.2-Dichlorobenzene 1,500 4.0 - 4.5 68WSB02 143

1,4-Dichlorobeazene 210 4.0 - 4.5 68WSB02 143

p,p'-DDE 1.5 0.75 SB05-J *

Arochlor 1260 88 0.75 SBOS-J *

Soil Gas Results:

CS 69' 14 Freon 12 220 60 SBOW-J *

Freon 113 190 27.5 SBI5-B *

Vinyl Chloride 13,000 18.5 SB11-J *

1,1-Dichloroethene 4,400 7.5 SBO6-J *

cis-1,2-Dichloroethee 10,000 7.5 SB06-J

trns-1,2-Dichloroethene 5,200 90 SB05-J *

1_ 1,1,1-Trichloroethane 2,000 7.5 SB13-J *

Trichloroethene 10,000 70 SBOI-J *

Tetrachloroethene 1,200 7.5 SBO2-J *

Soil Results:

Benzene 590 18.5 SBII-J *

Toluene 770 18.5 SBI-3 *

_ m,p-xyleme 5,900 18.5 SBIl-j *

o-xylene 1,900 18.5 SB11-J *

Benzene 110 6.5 - 15.5 69CWSO1 147

Chlorobenzne 6,100 6.5 - 15.5 69CWSO1 147

Ethylbenzene 340 6.5 - 15.5 69CWSO1 147

Toluene 480 13.0 - 18.0 69CWS02 147

Total xyleaes 1,700 6.5 - 15.5 69CWSO1 147

Trichloroethylen 440 6.5- 15.5 69CWS01 147

trans-i,2-Dichloroethyle. 370 13.0- 18.0 69CWS02 147

Vinyl chloride 850 6:5 - 15.5 69CWS01 147

Phenol 870 6.5- 15.5 69CWSO1 147

2-Methyl naphthalene 1,700 6.5 - 15.5 69CWSO1 147

2-Methyipbmol 1,200 6.5 - 15.5 69CWSOI 147
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"TABLE 2-4. (Continued)

Maximum Sample Mdaren, 1986
Concentration Depth Boring Report Page

I IC Contaminant (W Lkg) (ft BGS) Number Number

CS 69 (Continued)

I 2,4-Dimethylphenol 2,900 6.5 - 15.5 69CWSO1 147

4-Methylphenol 2,300 6.5 - 15.5 69CWSOI 147

Hydrocarbons (ppm) 65 6.5 - 15.5 69CWSO1 147

bis(2-ethylhexyl)phthalate 2,700 6.5 - 15.5 69CWS01 147

Diethyl phthalate 140 13.0 - 18.0 69CWS02 147

Di-n-butyl phthalate 470 13.0 - 18.0 69CWS02 147

Fluoranthene 150 13.0- 18.0 69CWS02 147

Naphthalene 1,700 6.5- 15.5 69CWS01 147

Phenanthrene 200 13.0- 18.0 69CWS02 147

Pyrene 250 13.0- 18.0 69CWS02 147

1,2-Dichlorobenzene 8,700. 6.5- 15.5 69CWSO1 147

1,3-Dichlorobeazene 620 6.5- 15.5 69CWSoi 147

1,4-Dichlorobenzene 6,000 6.5 - 15.5 69CWSo1 147

p,p'-DDD 110 13.25 SB12-J *

p,p'-DDE 2.6 0.75 SB13-J *

p,p'-DDT 15 0.75 SB13-J *

hexachlorodibenzo-p-dioxin 1,800 13.0 SB02-J *

heptachlorodibenzo-p-dioxin 20,000 12.5 SB07-J *

octachlo'odibenzo-p-dioxin 16,000 13.0 SB02-J *

hexachlorodibenzofuran 700 12.5 SBO7-J *

heptachlorodibenzofuran 4,900 12.5 SB07-1 *

octachlorodibenzofuran 8,200 12.5 SB07-I *

Site is in OU Cl.
• Data from Jacobs Engineering investigation of OU CI (no report as of this date).
** Data from 1990 sampling by McClellan AFB Environmental Management.

McLaren data from: McLaren, 1986. Technical Memorandum for the Shallow Investigation Program in Areas
A, B, C, and Other Sites - Part V - Area C, May, 1986. Prepared for Department of the Air Force -
Sacramento Air Logistics Center - McClellan AFB, CA.
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3.0 CONCEPTUAL MODELS FOR SVOCs, VOCs, PAHs, and inorganic constitu-
OPERABLE UNIT (OU) C ents have been detected in sediments sampled

from stream courses and surface drainages
Conceptual models provide a frame- within OU C (Radian, 1990; Radian, 1993).

work for the remedial investigation (RI) in Surface water samples from those same stream
which contaminants, sources, migration path- courses and drainages yielded detectable
ways, exposure routes, and potential receptors concentrations of petroleum hydrocarbons,
can be characterized. The models relate con- VOCs, SVOCs, and metals (Radian, 1990).
ceptual pictures that summarize site-specific The greatest concentration of VOCs (68,000
details, identify data gaps, and provide the •g/L trichloroethene) in groundwater beneath
structure for decision-making. Conceptual Mcaellan Air Force Base (AFB) was detected
models are composed of tables and figures that in samples from Monitoring Well (MW) 128 in
portray what is currently known about a speci- OU C (Radian, 1987). Inorganic constituents
fic location or a geographic area (such as a at concentrations exceeding Maximum Contami-
location or an Operable Unit), and are based nant Levels (MCLs) have also been reported in
on real data. Details or "data gaps* e added groundwater (Radian, 1986-1993).
as the investigation proceeds and wi re
sented as addendums to this document1gd/or 3.2 Migration Pathways and Potential
in the OU C RI report. The field sampling Receptors
plans in Section 5 are conceptual models for
specific locations within OU C. The concep- Contaminants detected in OU C pose
tual model for OU C, as a whole, is discussed environmental concerns because of their poten-
below. tial to be released from sources to migration

pathways and, via the pathways, to human or
3.1 Contaminant Types and Affected ecologic receptors. Primary and secondary

Media sources and release mechanisms, migration

pathways, and potential receptors of con-
Contaminants have been detected in the taminants in OU C are shown in Figure 3-1.

environmental media of OU C during previous Potential migration pathways that may carry
investigations. Analyses of subsurface soil and contaminants from OU C to human or ecologic
groundwater samples indicate that volatile receptors are the atmosphere, workspace

organic compounds (VOCs), semivolatile (indoor) air, surface soil, surface water, and
organic compounds (SVOCs), polycyclic aro- groundwater are illustrated in Figure 3-2.
matic hydrocarbons (PARs), pesticides, and

_ inorganic constitents (cyanide, metals) have The available analytical data Indicate
.- '• - been discharged to soils from locations that surface water, groundwater, and outdoor

_ormerly used as disposal or burial pits air are the only pathways known to be com-
(CH2M HILL, 1993). Soil gas sampling and plete in OU C. Migration pathways that are
analyses indicate that VOCs and methane are potentially complete now and should be eval-
present in the vapor phase above former waste uated during the OU C RI include surface
disposal pits (Radian, 1988b; CH2M HILL, soils, workspace air, and the ecological food

1993) and that VOCs are present in soil gas chain. Migration pathways that are not com-
throughout the vadose zone adjacent to OU CI plete, but could be complete in the future, are
(Jacobs, 1992b). Petroleum hydrocarbons, residential (indoor) air and homegrown foods.

oucSAIO22394/M 3-1
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3.3 Indicated Data Needs - Exceedances of regulatory le'wls
(e.g., Applicable or Relevant and

To serve its intended purpose in Appropriate Requirements) by

decision-making, the OU C conceptual model contaminant concentrations in

will be completed through the filling of data each medium.

gaps for each site during the RI. Users and To guide FS decision-making,
end uses of the conceptual model determine including:
the categories of information that must be
compiled to complete the model. Data gaps - Selection of remedial technolo-
identified in the model are shown in Table 3-1. gies; and

The principal uses of the model will - Development of remedial alterna-

be: tives that are protective of human
health and the environment.

To guide or facilitate RI decision-
making, including: 3.4 Updating Conceptual Models

- The need for contaminant trans- The conceptual model for each location
port modeling; and for all of OU C will be updated with new

data as the RI proceeds. The model will be
- Pathways and receptors to be reassessed periodically to determine if any

evaluated in screening and base- additional sources, release mechanisms, migra-
line risk assessment; tion pathways, or receptors should be added.

The revised conceptual model will be used to
-- Pathways and receptors to be

evaluated in ecological risk identify data needs to be filled in the next

assessment; and phase of investigation. If there are no addi-
tional data needs identified, the model will be
complete. Completed models will be the basis
of the RI Report, and, if necessary, the FS.

TABLE 3-1. DATA GAPS IN THE OU C CONCEFrUAL MODEL

Model Category Data Need Collection Method

Primary/secondary All primary release mechanisms Physical evidence of wastes or staining; field
sources measurements-Level 11; Level M'1 confirmation.

Secondary release Contaminant types and behavior; VOCs Identification through Level M analyses of surface
mechanisms in groundwater soil, deeper soils, soil gas, and groundwater.

Current or future Soil gas flux to air; soil ga flux to Level Mlanalysis of VOCs; Level 1 or T analysis
migration pathways groundwater; of VOCs in deep soil gas; physical parameters of

soil for transport modeling.
Surface soil contaminants; Level ITM analysis of surface soils.

Ecologic food chain Ecologic receptors and potential predators.

Potential receptors Transport directions and migration rate Groundwater elevation; physical parameters; local

meteorological data.

0UCsAPfO294/gM 3-4



4.0 REMEDIAL INVESTIGATION (RI) , A clear statement of the decision(s) to
DECISION PROCESS FOR PHASE I be made;

The Phase I Operable Unit (OU) C 0 Detailed specifications about the type,

decision process provides the framework to quanty, and quali of data needed to

develop location-specific data quality support the decision;

objectives (DQOs), characterize risks, and 0 Comparison criteria or processes that
prioritize areas of investigation. The ultimate will be used to make the decision; and
goal of the decision process for Phase I is to
obtain sufficient information to identify source An estimate of the uncertainty (or con-

areas and to set priorities for remedial fidence) associated with a decision.

investigation phases or remedial actions (see The U.S. Environmental Protection
Figure 1-5 in Section 1). Agency (U.S. EPA) recently revised its

guidance on implementing the DQO process toincorporate a more quantitative approach to

Data quality objectives (DQOs) are DQOs through statistical sampling designs

qualitative and quantitative statements about (U.S. EPA, 1992; U.S. EPA, 1993a).

the quality, quantity, and type of data needed McClellan AFB has adopted this statistical

to make decisions during the remedial investi- approach in areas where a clear remediation or
no further investigation (NFH) decision cannot

gation/feasibility study (RI/FS). The develop- b e mad esed ton a judgmenasing
be made based on a judgmental sampling

ment of DQOs is a systematic and iterative design and an estimate of the uncertainty
process to evaluate and identify the data as i ated wt a o f de u ne eded.needd (igur 4-). Dta ualiy ojectvesassociated with a wrong decision is needed.
needed (Figure 4-1). Data quality objectives Phase I sampling designs will be based on best
are developed to: professional judgment, targeting suspected

source areas and discharge points. During0 Promote communication among all

parties involved in the RIEFS; subsequent phases of the investigation,
statistical designs may be used in areas where

* Focus planning for data collection; sufficient data has not been collected to make a
remedial decision or to recommend NFL.

* Provide structure and organization for
complex issues; 4.2 DQO Process for OU C

Ensure that sufficient data will be Data quality objectives were derived
collected to meet project objectives;
and for the field sampling and analysis program

and for the ensuing data evaluation tasks.
Set realistic expectations about data
usability and the level of uncertainty 4.2.1 Field DQOs
associated with missing an area of
contamination. The primary elements of the DQO

The outcome of the DQO process must process, shown in Figure 4-1, and how they
include: have been implemented in the OU C Field

Sampling Plans (FSPs) are discussed below.
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State the Problem to be Resolved Uncertainty Limits

Chemical substances used, stored, and Phase I uncertainty will be addressed in
disposed in OU C may have contaminated the terms of analytical precision, accuracy, repre.
surface and/or subsurface environment. sentativeness, comparability, and complete-

ness. If Phase I uncertainty criteria are met,

Identify the Decision to be Made the data may be sufficient to recommend the
need for remedial action or NFI at a location

The first decision is to determine if (criteria for NFI locations are stated in the NFI
contaminants have been released at a location Consensus Statement [McClellan AFB,
and, if so, what concentrations are present and 1993d]). If the uncertainty criteria and data
what is the estimated mass of contamination. are not sufficient to make decisions, additional

data to perform a baseline risk assessment may

Identify Inputs to the Decision be collected using a statistical sampling design.

Inputs include the quality, quantity, and For statistical sampling designs (to be

type of data that will be sufficient to make employed during Phases 11/111), several con-

decisions. Quality refers to the analytical level straints on uncertainty will be included in the

of data collected and the necessary detection sampling design process. The constraints will
limit. Quantity refers to the amount of data be stated in quantitative terms that estimate the

necessary to make remedial decisions. The probability of making a wrong decision, such
type refers to the physical and chemical data as:
needed for each matrix sampled.

0 A 20% probability of remediating a

Boundaries of the Study location which does not need remedi-
ation (called false positive); or

The boundaries are physical limits on * A 10% probability of not remediating a
sample collection. It is a horizontal and location that should be remediated
vertical definition of the area under (called false negative).
investigation.

The EPA Guidance for Data Usability
Decision Rules in Risk Assessment recommends a false positive

risk of 20% (a confidence level of 80%); a
Decision rules are if/then statements 10% false negative risk (a power of 90%); and

phrased to make yes/no decisions. Identifying a Minimum Detectable Relative Difference
decision rules early ensures that appropriate (MDRD) of 10 to 40% for data sufficiency for

analytical methods and detection limits will be a baseline risk assessment. The MDRD is the
selected, and helps determine the number of difference between the average concentration

samples needed. Any ARARs or presumptive present at a location and a comparison level
remedies relevant to McClellan AFB will be (such as background concentrations in soil,

incorporated in the decision rules for state or federal action levels, or ARARs)
subsequent phases of investigation, divided by the comparison level and expressed

as a percentage.

OUCsAP/042894/jks 4-3



Sample Design commonly share the same type of suspected

contaminants. This allows development of

The previous DQO elements lead to standard contaminant suites in these areas.
optimizing the design of the sampling plan. Samples from each of the areas investigated in
The design is dependent on the suspected OU C will be analyzed for the applicable
source and contaminant type and any existing standard suite of contaminants. If additional
physical and analytical data. The specific contaminants of concern (COCs) are suspect-
approaches to designing an appropriate ed, the individual FSP will outline the
sampling plan are discussed in Section 4.3. rationale for the additional COCs. Converse-

ly, if any COC should be removed from the
4.2.2 Data Evaluation DQOs standard suite at a particular site, this will also

be discussed in the FSP. The standard suite of

During Phase L multiple levels of analytes for each source type is shown in
decisions will be made to prioritize sites for Table 4-11.
future remedial investigation phases or actions
(Figure 4-2). The DQOs for data evaluation Field screening methods are quick and
tasks are included in Tables 4-1 through 4-10. cost-effective tools for identifying areas with
The same basic DQO process, as outlined in the highest concentrations. Screening methods
Section 4.2.1, was used to develop the data and tools (e.g., scintillation counters and
evaluation DQOs. imnmunoassay test kits) will be used where

applicable. Ten percent of the samples col-
4.3 OU C Sampling Plan Designs lected for field screening analysis will be sent

off site for confirmational analysis. If screen-
The optimal sampling design for an ing results in an area are close to or exceed

area is developed from information on the comparison criteria (e.g., clean-up goals),
suspected source type, historical use, and any duplicate samples will be sent for off-site
existirng analytical and physical data. confirmational analysis and samples will be

collected in deeper intervals to help define the
4.3.1 Groundwater Characterization vertical extent of contamination.

HydroPunchO sampling will be con- Soil gas sampling for volatile organic
ducted and groundwater monitoring wells will compounds (VOCs) is effective for character-
be installed to fill data gaps identified by the izing contaminants at a location and identifying
Groundwater OU and the OU C RI SAP source areas. If VOCs are known or suspect-
teams. The rationale for selecting each ed in an area, then Phase I downhole soil gas
groundwater sample location and the data gap sample locations will be placed approximately
to be filled are defined in the individual FSPs 100 feet apart in the suspected source area.
(Section 5). Additional soil gas samples may be required to

fill data gaps during later phases of the RI.
4.3.2 Vadose Zone Characterization Surface flux sampling may be conducted in

Phase II of the RI after source areas have been
Several types of source areas/discharge better defined.

points have been identified in OU C (Figure
2-17). Areas that have the same source type
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Soil samples will be collected at time for these analyses is 28 days, which will
various depths in areas where non-VOC con- be sufficient to drill all borings at a site,
tamination is suspected in the deep vadose analyze samples for total concentrations, make
zone (greater than 20 feet BGS). Within the comparisons to background, and analyze for
same boring, several samples will be collected soluble concentrations.
and analyzed sequentially; the shallowest
sample will be analyzed first and subsequent Samples beneath the pit/landfill will
samples (deeper) will be analyzed if concentra- also be analyzed for semivolatile VOCs
tions in the shallower sample exceed back- (SVOCs) soluble concentrations of SVOCs will
ground. This process will be followed for be determined in Phase II, if necessary, after
each sampling interval until the vertical extent hot spots have been identified from Phase I
of non-VOC contamination has been deter- data. The holding time for SVOC analysis is
mined. Samples collected for analysis by not long enough (14 days) for SVOC hot spot
methods with short holding times (less than 14 identification and subsequent soluble analysis
days) will be analyzed at each depth sampled. of that hot spot sample when multiple borings
For remaining samples, the laboratory will be are being drilled and evaluated.
notified that sequestial analyses will be
performed and that holding times must be met. The following strategies were used to
The deepest sample analyzed for total metal select Phase I sample locations at specific
concentrations (using the sequential compari- discharge points or areas in OU C:
son method) will also be analyzed for soluble
metal concentrations. This sequential method Storage Tanks
will not be used in pitsllandfills where a
heterogeneous mixture of contaminants is If an underground storage tank (UST)
expected and all samples collected will be is in place, one boring will be drilled

analyzed. adjacent to pipeline connections with
the tank. The tanks location will be

Approximately 10 feet beneath each determined through a record search of

pit/landfill, samples will be collected to Civil Engineering (CE) files or, if
unsuccessful, through magnetic and

determine total and soluble concentrations of elect romghysical e

inorganic constituents. Samples collected for Borocations ysect inrteFs
Boring locations selected in the FSPs

soluble metals will be held in the laboratory will be adjusted as necessary based on
pending results of total metal concentrations survey results.
from each boring at the site. The sample
beneath each pit which yields the highest con- If the UST has been removed and its
centration of inorganic constituents relative to former location is not precisely known,
the constituents toxicity will be analyzed for a CE record search will be conducted.

soluble metal concentrations. (A constituent's A boring will be placed in the center of

reported concentration is divided by its resi- the former tank location. Magnetic/

dential preliminary remediation goal [PRG] to electromagnetic surveys will not be
used to identify former tank locations

obtain a weighting factor. Weighting factors - this method identifies buried metal
for each sample are summed and the sample objects. Ground penetrating radar
with the highest total factor is analyzed for (GPR) has been used to identify former
soluble concentrations.) The shortest holding tank locations in OU C, but has been

OUCSAPIOSO294/jks 4-18



unsuccessful due to radar interference. dence of contamination (e.g., surface stains or
Geophysics will, therefore, not be used odors).
to identify former tank locations.

Drainage Ditches and Creeks
For aboveground storage tanks, borings
will be placed in surface depressions Samples will be collected at probable
where overland flow of liquid would influent locations, downstream of confluences
collect or drain if the tank leaked or with other drainages, at areas of lower eleva-
spilled; in areas of discolored soil, and tion where water or sediment might collect,
in known spill locations, and on the depositional side (inside comer) of

bends in the stream.
Samples will be collected to a mini-

mum of 20 feet below the deepest portion of 4.3.3 Phase 111 Power Curves
each tank (or former tank location) to deter-
mine the vertical extent of contamination. The number of samples projected to

Pipelines meet Phase II/III uncertainty criteria asso-

ciated with statistical sample designs will be
Borings along pipelines will be drilled determined using power curves for organic and

adjacent to any known or historic leaks, inorganic analytes. The curves are based on
cracks, or breaks in the line, and adjacent to the statistical approach described in the U.S.
manholes, sumps, and pipeline intersections. EPA Guidance for Data Useability in Risk
Borings will also be placed every 100 feet in Assessment (1992). The number of samples
areas identified during the 1993 IWL inspec- projected does not guarantee that uncertainty
tion as having a moderate or high potential for criteria will be achieved, but does provide a
leakage. Soil gas samples will be collected in reasonable estimate of the amount of data
Phase I to identify contaminated areas. Subse- needed.
quent sampling in Phases II/II may include
soil sampling at identified discharge points. If Assumptions about the variability and
a discharge is apparent from Phase I data but distribution of contaminants were made in
the release point cannot be identified, addi- developing the curves. Table 4-12 describes
tional soil gas sampling locations may be these assumptions and impacts on data suffi-
necessary to fill data gaps. ciency if they are not valid. The validity of

these assumptions will not be determined until
Buildings samples have been collected and analyzed.

Location-specific data will be used to refine
Borings will be placed at doorways. the power curves and determine if additional

drains, or an other likely spill or release areas, samples are needed to meet uncertainty criteria
and around the perimeter of the building. and DQOs for the next phase (if any) of the

Known Areas of Contamination investigation.

For areas of known contamination, Four power curves, two each for inor-

samples will be collected where spills/releases ganic and organic constituents, were developed

occurred, in areas of previously detected con- for use in preparing Phase 11/111 sampling

tamination, and where there is physical evi- designs. Variability is the most important

OUCSAP/050294/jks 4-19



TABLE 4-12. ASSUMPTIONS USED FOR THE EVALUATION OF STATISTICAL POWER

Assumption Impact of Deviations

Copper in soil is representative of inorganics with If the variability (coefficient of variation) of the data
average variability relative to background; arsenic in for inorganic analytes is greater than that for the
soil is representative of inorganics with high varia- power curve used, then it may not be possible to
bility relative to background. This assumption is detect a difference between background. LOCs and
based on the background data summary statistics the average site concentration; additional samples
(McClellan AFB, 1993b). The estimated variability will be needed to meet the MDRD and power
for PCBs are representative of organic contaminants constraints. If the variability is less than that for
with average and high variability in localized areas the power curve used, then differences could be
of OU C, based on observations in remedial investi- identified and no more samples would be needed.
gations at similar sites.

The variability of contaminant concentrations in The power to detect differences between average
localized areas of OU C will be equal to the site concentration and background will decrease
variability of inorganics in background. Presumed where the relative variability of contaminant concen-
true at sites where no releases of inorganics have trations is greater than background. This impact
occurred. If so, the release will be detectable may be reduced, however, as on-site variability and
greater than background. the difference between the average concentration

and background increases.

Samples analyzed will have less than 50% non- The power for statistical comparisons that use distri-
detected results for each area. The results of the butions or comparisons based on nonparametric
chemical analyses follow the same distribution as the theories will potentially be less than that calculated
power curve. in this evaluation (a t-test was the comparison

method used to develop the power curves).
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factor influencing the number of samples col- scaled appropriately to determine the

lected. The curves for arsenic and copper number of recommended samples.
(Figures 4-3 and 4-4) represent inorganic con-
stituents that have high and average variability, The total number of recommended

respectively, for background concentrations in samples for a given area will be distri-
subsurface soil. The distribution of arsenic is buted both horizontally and vertically

log-normal; copper is normally distributed. (e.g., if 20 samples are recommended,

To represent areas where the variability of samples could be collected at 0.25' and
organic contaminants is expected to be high 3' BGS in 10 hand augers).

and average, two curves for polychlorinated

biphenyls (PCBs) (Figures 4-5 and 4-6) were Sample locations will be identified by
developed; both were assumed to be distri- placing a grid over the boundaries of the

buted log-normally (organic contaminants tend location. Each grid cell will be numbered
to be log-normally distributed). For the PCB sequentially, and a random number generator
curves, the coefficients of variation (variability will be used to select grid cells in which
factor) were set at 100 and 60 based on obser- samples would be collected. If a judgmental
vations from other remedial investigations with sampling point exists in a given cell, that cell

similar site characteristics. The preliminary will be blocked out and will not be included

remediation goal for PCBs (0.11 mg/kg) was for random selection.
used as the comparison concentration for the

PCB curves. Example I illustrates the use of power
curves in a hypothetical situation. To test how

The appropriate curve(s) (of the four

developed) for a given location and constituent

will be selected by determining whether the
variability is expected to be high or average, Example 1

and, for inorganics, the probable contaminant
distribution. Once the curve is identified, the A 2-acre pond may contain inorganic

rof samples projected to meet Phase II/ contamination. The pond will be sampled to
determine whether contaminants have accum-

III uncertainty will be determined and scaled ulated in the sediments. The power curve

up or down depending on the size of the area for copper best represents this location; the

investigated, distribution of contaminants would be related
to sedimentation from the pond water, and is
expected to be rather homogeneous and have

The curves are based on classical sta- an average variability. The intersection of
tistics and do not account for size or spatial the 90% power and 40% MDRD on the

relationships within the sample area. Spatial copper power curve shows that approximate-

considerations were, therefore, based on best ly five samples are needed to determine if the
average concentration at the location exceeds

professional judgement: background levels. Since the pond covers 2
acres, a total of 10 samples will be collected.

An area of 200' x 200' (approximately A grid will be projected across the pond, and

1 acre) was selected as a reasonable each grid cell assigned a number. Then, a
random number generator will be used to

area for the number of samples pro- randomly select 10 grid cells for sampling.
jected. Locations in OU C will be
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well the current curves work at an actual 4.4 Field Decisions
location, power curves were used retroactively
on sample locations in OU B I at McClellan The site-specific FSPs (Section 5)
AFB. Operable Unit BI is a storage yard outline sampling strategies designed to meet
where PCBs exceeding 200,000 mg/kg were location-specific DQOs. The FSPs specify
reported in surface soil samples (Radian, sampling locations and sample depths, based
1993b). Results of this evaluation showed on previous knowledge of the location and
that, using power curves to select the number anticipated contaminant migration. However,
of samples, and placing samples randomly in these plans are subject to modification in the
OU Bl, the areas of highest contamination field based on boring- and location-specific
would still have been detected, and the effort details, such as the depth of targeted lithologic
would have cost less than the gridded sampling layers, the location of buried drums, or under-
approach that was actually used. ground utilities. This section describes

decisions which will be made in the field.
After Phase II/IH data are collected,

the power curves (and t, - statistical assump- Buried Objects in Landfills and Pits
tions used to generate them) will be evaluated.
The objective of this evaluation is to determine Before any intrusive subsurface explora-
whether sufficient data have been collected to tion takes place at known pits and landfills,
resolve the difference between background geophysical surveys of the area will be per-
levels for each constituent and the average formed. Electromagnetic and magnetic sur-
concentration at a location. Location-specific veys will be used for identification of buried
results for inorganic constituents will be tested non-ferrous and ferrous objects, respectively.
for normality, equal variance (to background), For both electromagnetic and magnetic sur-
and other specific statistical tests. If these veys, more than one type of geophysical
tests indicate that assumptions made in Phase device may be used to assure adequate resolu-
II/III are valid, a power analysis will be per- tion of shallow (less than 10 feet) and deep
formed for each constituent to verify that a subsurface profiles. The proper grid spacing
sufficient number of samples were collected will be determined once equipment has been
and determine if background levels were procured and equipment specifications have
exceeded (within the confidence and power been reviewed.
constraints). If the tests indicate that these
assumptions were not valid for a constituent, If buried drums are identified in the
or that an insufficient number of samples were survey, the area will be trenched and the
collected, then the results for that constituent drum(s) removed. Any borings proposed in
will be used in combination with the back- the immediate vicinity of the drum's location
ground data to develop location- and consti- will not be drilled. Soil samples proposed at
tuent-specific power curves. The additional the boring location will be collected from the
number of samples needed for each constituent trench using a backhoe (maximum trench depth
will be obtained from the specific curves. is 20 feet BGS). Drum excavation and sampl-

ing procedures for soil beneath the drum and
any drum liquid are described in Appendix B.
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If results of geophysical surveys are inconclu- The depths indicated in the FSPs are

sive, then trenches will be dug and borings intended to guide the field sampling crew and

will not be drilled in that area. If buried are not rigid; the exact depth sampled in any

drums are not identified using geophysical boring will be based on boring-specific lith-

methods, drilling in the pits and landfill will ology and best professional judgment. The

proceed as stated in the FSPs. sample should, however, be collected within a
few feet of the designated depth, if possible.

Sample Depth Determination
Physical Parameters

Prior to implementation of field work,

cross sections trending through the area of Soil samples for physical parameter
planned boring locations will be prepared for measurements will be collected at locations

the field crew. The Field Data Analysis throughout OU C. Borings in which samples

Coordinator and Rig Geologist will review the will be taken have been preselected (see Field

cross sections to identify and target soil and Sampling Plans) to assure geographic distribu-

soil gas sample depths as specified in the FSP. tion across the operable unit. However, the

As the boring is drilled, the cross section will specific depth or lithologic layers to be

be updated with boring specific data to make sampled in the borings will be determined in

correlations with existing data, target key the field during drilling. Samples will be

lithologic units, and to assist with sample selected with the intent of characterizing the

location selection at future nearby borings, full range of soil types that occur beneath OU
C. A Data Analyst will be available in the

To obtain data that is correlatable with field to track physical parameter sample loca-

depth between borings, standard soil gas tions and ensure that representative samples

sampling depths have been established. Depth are collected.

ranges for sample collection given in the
individual FSPs are: 15'-25', 35'-45', Although individual soil layers and
55'-65', 75'-85', and 90'-100' below ground lenses may change abruptly or gradually to

surface BGS. Samples will be collected within another soil type within 50 feet laterally and 5
the depth range and from thick (e.g., greater feet vertically, previous investigations at
than 5 feet thick) and laterally continuous McClellan AFB indicate that the physical
sandy layers. Sandy layers will be targeted for parameter values of widely separated samples

soil gas sample collection because of sampling of the same soil type occur within a narrow
limitations. The pore spaces of tighter layers range. Therefore, widely spaced samples that
(i.e., silts and clays) are not permeable enough include a variety of soil types in OU C will be
to extract a representative soil gas sample. sufficient for characterizing OU C soils.

Results of an OU B RI trend analysis Physical parameter measurements will
study (Radian, 1993a) show that VOC concen- be used to model contaminant transport
trations in soil are greatest in fine-grained through the vadose zone and for preliminary

layers. This is due to the greater surface area remedial design. Any physical parameter
available for adsorption in fine-grained layers. measurements that may be needed to finalize
Silty or clayey layers will be targeted for soil designs for specific areas of contamination will
sample collection during the RI. be collected during the remedial design phase.
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Physical parameter measurements obtained present, a maximum of two samples per boring
during.the OU C RI will consist of dry density will be submitted for TO-14 analysis. Samples
and moisture content (both can be obtained will be collected from intervals yielding the
with ASTM D2937). Grain size distribution highest concentrations of unknown compounds.

(ASTM 1422) data in OU C are available If possible, samples will be collected near the

from previously drilled borings (McLaren, top and bottom of the boring to support migra-

1985). Total organic carbon values (SW9060 tion potential calculations to the air and

and Walkley Black) are available from OU CI groundwater pathways. The TO-14 results

and are not significantly different than data will also be used to identify which compounds,

collected in other OUs across McClellan AFB. if any, reported using a portable FGC or modi-

The measurements will be used to estimate fied Method 18 are false positives and unus-

total porosity, water-filled porosity, air-filled able.

porosity, saturated permeability, unsaturated Identification of Vinyl Chloride
permeability, mass of contaminants (in solid,
liquid, and soil gas), and potential retardation Identification, quantification, and
effects of organic carbon on contaminant confirmation of vinyl chloride by FGC or
migration. modified Method 18 is not reliable. Vinyl

chloride is an analyte of concern and, there-
Method TO-14 Speciation of fore, if vinyl chloride is suspected, its presence
Unknown Compounds wgill be confirmed by an analyte-specific

method. Currently, confirmational methods

An analyte list of potential OU C con- are being studied and developed by Radian

taminants, shown on Table 2-1, has been pre- Corporation and Air Toxics Limited in cooper-

pared from existing OU C and OU Cl data. ation with McClellan AFB. Once a method

These COCs will be identified using a portable has been perfected, a standard operating

field gas chromatograph (FGC) or modified procedure (SOP) will be developed and

Method E-18. Ten percent of the samples will amended to the OU C RI sampling and analy-

be confirmed off site by Method TO-14. If sis plan (SAP).

possible, a prefractionator (modified Method
E-18) will be used in the field in conjunction Physical Evidence of Contamination
with the FGC for identification of v,-tiyl In subsurface layers where visual or
chloride. Vinyl chloride will also be con- physical evidence of soil contamination is
firmed off site using the prefractionator. apparent during drilling, soil samples will be
Detection limits for the FGC will be at least 1 collected. (In borings drilled by a cone
ppmv. The FGCs capability must be tested penetrometer drill rig, visual monitoring will
and proven prior to use on the RI. As field not be possible.) Samples will be collected for
work is initiated, all samples will be confirmed not be p oile.Salsw
by Method TO-14 until it has been shown that analysi• from soil intervals:
the FGC meets OJ C RI specifications. 0 With discolored soil, odors, or debris;

and
Soil gas camples will also be collected

for Method TO-14 analysis if the portable FGC * Below buried drums (see Appendix B);
or modified Method 18 results indicate the pre- Samples will also be collected from soil
sence of one or more unidentified compound(s) yielding photoionization detector (PID) read-
in the sample. If unknown compounds are ings above 500 ppmv. These samples will be
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screened for nonaqueous phase liquids (see 4.5 Data Evaluation
Appendix B). Twenty-five percent of these
samples (randomly selected) will be sent off Operable Unit C includes 41 investiga-
site for analysis of VOCs. tive sites and several non-site-specific areas

which will be evaluated (see Figure 2-17 in

The decision process used to select soil Section 2). Data will be collected to charac-
samples for analysis is shown in Figure 4-7. terize health and environmental risks resulting

from discharges of chemicals. The need for
Total Depth of a Boring action or no further investigation will be

determined.
If total boring depth, as specified in the

FSP, is reached and FGC analytical results 4.5.1 Data Evaluation Tools
from the boring indicate soil gas concentra-
tions are increasing or are consistent with To make informed decisions early in the
depth, the boring will be drilled an additional process and help direct remedial activities,
20 feet (approximately) to a sandy interval, screening data will be collected and used to
and a soil gas sample will be collected. If identify areas where sampling activities should
concentrations continue to increase or remain be focused. Screening techniques include:
consistent, this process may continue until the
boring reaches groundwater. A HydroPunch 0 Portable or mobile labs equipped with
sample will be collected if the boring is drilled gas chromatograph or gas chroma-
to groundwater. Figure 4-8 outlines the tography/mass spectrometry;

decision-making process used to determine 0 Mobile labs equipped with inductively
total boring depth. coupled plasma emissions and/or

atomic absorption spectrometers;Boring Conversion
Nonaqueous phase liquid test equip-

All deep borings drilled will be evalu- ment;
ated for conversion to a SVE well, soil vapor * Immunoassay kits; and
monitoring well (SVMW), or groundwater moni-
toring well (GWM'W). Analytical data and lith- * Scintillation counters.
ologic data will be evaluated, and a decision Standard operating procedures (SOPs)
regarding conversion will be made within 48 for immunoassay test kits are specific to the
hours of boring completion. Figure 4-9 out- type of equipment used and, therefore, will belines the decision process that will be used to prepared for Air Force and regulatory agency
determine if a boring should be abandoned or review by the remedial investigation con-
converted to a SVE well, SVMW, or a
GWMW. Criteria for SVE conversion will be
established in the next revision of the Quality These techniques provide quick and
Assurance Project Plan. inexpensive methods to screen for contami-

nants. Subsequent sample locations can be
placed with a higher level of confidence once
the potential source area has been identified.
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At a minimum, 10% of all data collect- prioritize source areas and select remedy
ed with screening methods will be sent to an alternatives.
off-site laboratory for analytical confirmation.
Interpretations, however, such as source identi- VZM

fication, contaminant migration, data trends, A vadose zone model will be used to
and exposure assessment will initially be made evaluate the potential transport of VOCs
with the screening-level data, which may not through the mechanisms of vapor phase and
be fully validated through the quality assurance dissolved aqueous phase migration in the
and quality control process. Decisions made subsuofae. Modeling rets wi beuusing unvalidated and unconfirmed screening sbuface. Modeling results will be used in

data may be changed if validated/confirmed the SHRA to determine location priorities.
data mayicbeechecgsioif validated/confirmed Contaminant-specific concentrations will be
data indicate decisions were made in error.

modeled for a minimum of 30 years. Thirty
Tools used to make data interpretations years is considered the reasonable maximum

include the following: exposure for residential risk assessments (90th
percentile). Location-specific data will be
used to select model parameters for porous
media characteristics, surface cover, surface

* Vadose zone modeling (VZM); water infiltration, and contaminant distribution.

S Surface and subsurface background Non-VOC migration will be estimated using

concentrations; simple analytical models.

"" Preliminary remediation goals; Background Concentrations

• SHRA; and Concentrations of inorganics in soil

* Trend analysis. presented in the Background Consensus State-
ment(s) will be used as a basis for comparison

Each of these tools are discussed with RI analytical results to reach remedial

below. response decisions, such as NFI, remedial
action, or the need for additional sampling.

TIS Decision-making steps used to determine the
potential for migration via an exposure path-

A TIS system will be used to support way will be discussed in the upcoming consen-
data interpretations. This three-dimensional sus statement for sediment and surface soils
modeling system uses geostatistics to assist (McClellan AFB, 1993c).
with definition of contaminant distribution
(both horizontally and vertically). Based on PRGs
location-specific lithologic and analytical data,
the TIS can determine spacial relationships of Every quarter, the U.S. EPA Region
the 7cndetamian espand cidenaly arelatips wr IX (1994) publishes a list of PRGs, which arethe contami nants and identify areas w hereh e l -b s d c n nt ai sin ir so , a dadditional data are needed. Best professional health-based concentrations in air, soil, and

addiionl dta re eede. Bst rofssinalwater. They can be used for general screening
judgement will be used to assist with stepout wtr.oTey an beuse for genescin
sample locations. The TIS will also be used to purposes, as "triggers" for further investi-
identify target volumes and estimate mass by gation at CERCLA sites, and as initial cleanup
contaminant. This information will be used to goals if applicable. The PRGs combine

updated EPA toxicity values with health-
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protective exposure assumptions to estimate analytical results. The objective of trend

contaminant levels in environmental media analysis is to test original hypotheses and

which correspond to a lifetime cancer risk of refine techniques or assumptions, as needed,

1 x 101 risk and/or a hazard index of 1 for for future remedial investigations. Examples

noncancer concerns. The PRGs for of trend analysis topics include an evaluation

compounds previously detected in soil at of analytical data obtained by different sample

McClellan AFB are listed in Table 4-13. collection methods, an evaluation of different

Residential PRGs will be used for screening sampling designs, and an interpretation of the

comparisons as they represent the most conser- vertical distribution of soil gas concentrations.
vative value.

4.5.2 Site Prioritization

The PRGs are specifically not intended
as a (1) stand-alone decision-making tool, (2) Prioritization is a method used for

as a substitute for EPA guidance for preparing ranking sites across an OU or basewide to

baseline risk assessments, or (3) a source of establish the relative importance of a site

site-specific cleanup levels. They focus on compared to other sites. Benefits of ranking

dominant exposure pathways and do not in- are:

clude all exposure pathways encountered at
McClellan AFB (such as soil gas). They are 0 Identifying locations for early action;

based on standard exposure assumptions for * Focusing remedial efforts on the
ingestion, inhalation, and dermal contact. .worst locations (greatest potentialfor

Impacts to groundwater and ecological con- health or environmental risk), leading

cerns are not considered in the calculation. to early action to reduce risks to the

public and the environment;

Identifying locations which require no
Risks to receptors in a hypothetical on- further investigation, focusing attention

site residential scenario for sites in OU C will and resources to those sites that are
be estimated by an SHRA. Worst-case and likely to require action;

health conservative values will be used so that

risks are not underestimated. As stated in the 0 Providing a measurement of RI pro-

Risk Assessment Consensus Statement gress as locations are periodically

(McClellan AFB, 1993a), risk values calcu- ranked, and

lated by the SHRA method can be used with 0 Justifying funding for the program and

confidence to identify sites that need no further ensuring that resources are directed

investigation, providing contaminant concen- first to those areas with the worst

trations do not exceed ARARs. The SHRA re- problems.

sults will not, however, reflect the current
risks because there are no residences in OU C. The site prioritization process is a

blending of quantitative and qualitative criteria

Trend Analysis to produce a relative ranking of the sites. It
assesses the results of the RI to determine the

Trend analysis will be a continuing need for no further action or remedial action.

process in which RI sampling criteria and tech- Locations at which this assessment cannot be

niques are evaluated statistically relative to made will require additional site characteriza
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TABLE 4-13. RESIDENTIAL PRELIMINARY REMEDIATION GOALS FOR COMPOUNDS
PREVIOUSLY DETECTED IN SOIL AT McCLELLAN AFB

PRG Concentration PRG Concentration in
Compound in Soil (mg/kg) Compound Soil (mg/kg)

Acenaphthene 36 Dimethyl phthalate 100,000
Acenaphthylene 80' 2,4-Dimethylphenol 780
Acetone 9,200 Di-n-butyl phthalate 3,900
Anthracene 1.9 2,6-Dinitrotoluene 1.3
PCB Aroclor 1254 0.11 Endosulfan 1 2.0 c
PCB Aroclor 1260 0.11 Endosulfan sulphate 2.0 c
Benzene 2.7 Ethylbenzene 310
Benzo(a)anthracene 1.2 Fluoranthene 1,600
Benzo(a)pyrene 0.12 Hexachloroethane 39
3,4-Benzofluoranthene 1.2 2-Hexanone 2,000 d

Benzo(g,h,i)perylene 80' Indeno(1,2,3-cd)pyrene 1.2
Benzoic acid 100,000 2-Methyl naphthalene 80'

Benzo(k)fluoranthene 1.2 4-Methyl-2-pentanone 2,000
Benzyl alcohol 12,000 2-Methylphenol 2,000
bis(2-Ethylhexyl)phthalate 61 4-Mehtylphenol 200
2-Butanone 5,200 Naphthalene 80
Butyl benzyl phthalate 7,800 Nitrobenzene 20
4-Chloroaniline 160 N-nitrosodi-n-propylamine 0.12
Chlorobenzene 310 N-nitrosodiphenylamine 170
Chlordane 0.66 Pentachlorophenol 7.1
Chloroform 0.96 Phenanthrene 80'
C rysene 120 Phenol 23,000
4,4'-DDD 3.5 Pyrene 1,200
4,4'-DDE 2.5 Styrene 13,000
Dibenzo(a,h)anthracene 0.12 1,1,2,2-Tetrachloroethane 2.1
Dibenzofuran 0.000056 b Tetrachloroethylene 22
1,2-Dichlorobenzene 230 Toluene 280
1,3-Dichlorobenzene 280 Total xylenes 99
1,4-Dichlorobenzene 17 trans- 1,2-Dichloroethylene 620
3,3-Dichlorobenzidine 1.9 1,2,4-Trichlorobenzene 550
Dichlorobromomethane 2.9 1, 1, 1 -Trichloroethane 300
1,1-Dichloroethane 410 Trichloroethylene 14
1,2-Dichloroethane 0.84 Vinyl chloride 0.0097
1,1-Dichloroethylene 700
Dichloromethane 22
1,2-Dichloropropane 1.3
1,3-Dichloropropylene 1.0
Diethyl phthalate 31,000

£ Naphthalene used as a surrogate.
b Used 2,3,7,8-TCDD toxic equivalent factor.
SEndusulfan used as a surrogate.
' Used 4-methyl-2-pentanone (methyl isobutyl ketone) as a surrogate.

PRGs are not available for 4-nitrophenol and 2-chloroethylvinyl ether.
Data from U.S. EPA, 1994.
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tion to make that determination. The decision technologies. A complete screening of alterna-
process is iterative; as data are collected and tives will be performed during the FS.
evaluated, locations will be ranked and re-
ranked and progress will be measured. Figure 4.6.2 Classification of Hazardous Waste
4-10 illustrates the process. Figure 1-5 (Sec-
tion 1) illustrates how prioritization ranking Field activities during the OU C RI
fits into the overall RI process to make reme- will generate soil cuttings. Because this soil
diation decisions. Details on site prioritization may be hazardous, it will need to be managed
will be available in the Prioritization Docu- appropriately (McClellan AFB, 1993e). Dur-
ment (McClellan AFB, forthcoming). ing the OU C RI, excess subsurface soil will

bc put into drums. The drums will be labeled
4.6 Other :)ecisions according to McClellan AFB procedures, indi-

cating the location (e.g., boring number and
Other decisions that will be made depth range) the cuttings were derived from

during the OU C RI include identification of (McClellan AFB, 1992). For disposal, the
remedial alternatives and how to manage soil cuttings are considered Toxicity Characteristic
cuttings generated during field work. (TC) hazardous if, when subjected to the TC

Leaching Procedure (TCLP) test method (40
4.6.1 Presumptive Remedies and Potential CFR Part 261, Appendix II), they yield an

Remedial Technologies 6xtract containing any of 40 constituents at
concentrations above those specified in 40

Soil vapor extraction is the presumed CFR Section 261.24.
remedy of choice for VOCs in soil and soil
gas. Currently, SVE is being implemented To expedite the disposal of container-
through the SVE EE\CA at several locations ized soil, RI sample results will be compared
across McClellan AFB. The SVE EE\CA pro- to "quick and dirty" TCs (see U.S. EPA 53
vides a mechanism for early action at locations Federal Register 51444, December 21, 1988,
with HVOC soil gas contamination. Section 1.2 of Appendix II to 40 CFR Part

261). Drums which contain soil with total
Bioventing is currently being imple- waste concentrations greater than or equal to

mented at McClellan AFB to remediate aroma- 20 times the TC regulatory concentration
tic volatile organic compound (AVOC) and (derived from 40 CFR Section 261.24) are
total petroleum hydrocarbon (TPH) contami- potentially a TC hazardous waste. Drums with
nated soil and soil gas. soil at concentrations close to or above the

relevant TC regulatory concentration will be
Other remedial action alternatives that verified by TCLP analysis or assumed to be

may be considered in the FS were prelimi- hazardous and managed as such. Soil with
narily identified so that data needs could be concentrations well below the relevant TC
included in RI data collection activities. Table concentration may be considered nonhazar-
4-14 lists possible remedial technologies for dous.
various contaminants and media. Potential
remedial technologies were selected based on
OU C specific characteristics and reviews of
similar sites using established and emerging
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Table 4-14. Remedial Technologies Scre

CONTAMW4ANTOLLUTANTS TREATMO. NOTES:
HVOC - Hlogenalad volatil, organic compounds BLUE TYPE denotes
HSVOC a Haloganallsd sornivolaift organic compounds Presumptiv Remedy
NVOC a Nonhabg*omntd volatil organic compounds The Bating of contaminant
NSVOC a Nonhalogenated senWolafe organic compounds groups is mtlendsd as a _D

TPH a Total peobvium hydrocarbons general reference only. A
P a Pesticides technology may treat only-
I = Inorganics selected compounds wiatki
Trget contenhwlts we Noted first and In bold 4.p.. tOe containinant groups

listedl. Furthe imvestlgazion
RATING CODES: is necessary to determine 0
0 = Better applicability to specific (D
o = Average contamtinants.
AL Worse Conventional technologies/

NA -Not lipp~cleAW
Contaminants/Pollutants Treated2

Media Process Category
- Reedia Tehnolgy'(see codes and comments at left)

Soil, Sediment, In Situ Biological Processes
and Sludge -Biodegradation~ F NYOC, NSYOCJ PH HVOC, tVOC,.P

*Bioventing F NVOC, NSYOC, TPH HVOC, HSVOC, P

In Situ PhysicaV/Chemical Processes
-ý 4.1111 V Wo - utkn( E IVC Y TPH -

-Soil Flushing P IIYOC, NYOC, I HSVOC, NSVOG, TPH, P
-Sorllicati W.ab~tir F j HSVOCNSVCp,P
*Pneumatic Fracturing (enhancement) P HVOC, HSVOC, NVOC, NSVOC, TPH, P, I

In Situ Thermal Processes
- Vtiticaion - P 1 HOCJ, HSVGNVO0C, NSVOCt TPKI P

*TheSrrmally Enhanced SVE F HSVOC, NSVOC, P HYOC, NVOC, TPH

Ex Situ Biological Processes (assumning excavation)

*Controlled Solid Phase Bio. Treatment F NYOC, TPH HVOC, HSVOC, NSVOG, P

Ex Situ PhysicaV/Chemicai Processes (assuming excavation)

-Solidif tiorL'Stablllzation 3  F I HS.VOC, N.SVOC, P
*Dehamiognlb,(Gyba.)FHVCI YC
-Dehalogenation (BCD) F iHSVOC, P HVOC

- S~wet Etratin (i~eica etratio) ~ F HSVOC, 14V0 PHOCNVOC. TPH
*Chemical Reduction/Oxidation F I NVOC, NSVOC, TPH, P
Soilt Vapo Eztrcdm 1(SV. F FIvocKOC

Source. U.S. EPA
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)C, NVOC, NSVOC, TPH, P,1 I U Neither A 'None NA M Yes NAU

NC NVOC NSVOCTVt,P :A, Both: .~ A A M Yws U A
OCP HVOC, VOC, TPH 0 Both 0 L1 Ys

HVOCHSVOC,NSVOC,P 2 Neither 0 None 0 T YeOs 0 -

n~I~~oo)S~,P ~ LeI~ S ~~on 1 ~ T-A' 'A

a aa

HSVOG, NSVOCP aa N S, a. a a

SYOC,P HVOC I I A V T ~Yes

VOC,NSVOC,TPH,P 0 Neither U S NA iT, M~
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Table 4-14. ((.-jpftinued)
'--r-4MAANTWPOu.Mr&TS5 11---- NOTES:

qX, Hailogenatec 03d "O~C 'BLUE TYPE denotes
wZ. aloeria~ 3IV~h ,uc z~WouInds Presumptive Remedy
Nonaloma u =. 'vunds 2 The lRsting of coritrnninant

7z- Ts0 p~laoetroeu z ~m- zompounds groups is intended as a_
*'AEI. P b.Vm general reference only. A

'~idestechnology may treat only
atvgm~.csselected compounds within 06

Tw1ISj' ~007infants &,.B~ OW 20-1 W fWd &ve thle contaminant groups

Fr~ ~a C0ES:listed, Further investigation
RAý I W~ COOES:is necessary to determine

contaminants.
A2 Conventional technologies/

- i'set~opcahle norn processes

Cotmnn~~ntr: T reated2

-ro' COagv

RenwitijATechnlology' CD~ (see codes and commv;~ie4 at left)

8-A ''idimnt EX Situ rT11r14V Processes (assuming excavation)
ariel ';'lIJdge -Low Tt~nfemture Thermal Desorption. F HVOC,NVOCTP#I HSV01d4 SVOC. P

(ssfzned -Higi, rcvoerature Thermal Desorption F HSOC, NSVOCp HV'Y, ! iVOC. TPH
F I IV0, HSVM OGVC, f!4'WOC, TPH, P

* Iflciritl~tl~Ž4 9  F HSVOC, NSVOC,P v'NVCrH
-Pyrolytils P HJSVoCýNv~ HVOC, NVOC, TPH

Other Prri :tkSae
- Naturail Attenuations NA NVOC)NSYOC TPff HVIX, HSVOO, P
- Excavstlk'of and Off-Site Disposal NA HVC HSVOC, NVOC, N','I(.I, TPH, P, I

Grounsidwater In Situ BlcilWtlcal Processes
-Oxylpin Enhancerntwit We Ho, F NO~4YCT*I HV(X, HSVOC,
-Co-miplttbolic Processes P 0YC SO VC 'VC. TPH, P

- iratc EnhaIcofIr tP YCNSQC HVO)C, HSVOC, P
- x~'r naeent with Air Sparging F Nvoc, NSVOC, TPI HVoC, HSVOC, P

In Situ Ptq/-ýaltr' jericai Processes

- SwryWals (~f t at ~Y)3 F HVQC, HSVOC, NVO6C. NSVOC, TPH, P, I
-Pawls.t' Tr~eme& nt Walls P HVOC, HSVOC, I VO( N.SVOC, TPH

- Hot V/14AW (W Swam FlushinajStrk~ping P wHISVOC, NVOJH i iVOC, NVOC
- Hydr,AruYL~rrej (enhancement.) P HVOC, HSVOC, NVOC, NWOC, TPH, PR I

- Dirztv,wiul fi-I~S (enhancement) F HVOC, HSVOC, NVOC, NVoC, TPH. P, I

- Dudjo f'lacr Extraction F HV0CYOC, TPH

Fre PvA.x- :Rwv HVOC, HSVOC, TPH NVyC I NSVOC. P, I
Fre*,'v~ OOiy3 F NSVOC TPII

sounv- US 1114
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N CNVOC,TPHP, BoNethe A L, S NA A Ye U 0
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Table 4-14. (continued)

CONTAMINANTS/POLLuTAN1s TREATED: NOTES:
HVOC - Halogenated volatile organic comnpoundis SWE TIPE denotes
HSVOC aHalogsnalsd semivolatile organic oorpond Presunptive Remedy
NVOC aNonhalogenated volatie organic comrpounds The listing of contarninant
NSVOC .Nonhalogenaled aernivolatl. organic compound groups is intendled as a C0
TPH = Total petroleuM hydocarbons general reference only. A
P = Pesticides technology mray treat only
I a Inorganics selected compoundis within .
Th'get oontnl~mb we fited Nt and in bowd type, the Contamninant groups CL

listed Further investigation
RATING CODES: is ecOSsaY Io determine0
0 = Better applicability to specific0
o = Average con taminants. (
A =worse Conventional technologies/
I = Inadequate information processes 7
NA =Not applicable I

* Contaminants/Pollutants Treated2

Media Process Category C
- Reedia Tehnolgy1 (see codes and comments at left)

Groundwater Ex Situ Biological Processes (assuming pumping)
(continued) -Bioreactiors F NYOC, NSVOC, TPH HVOC, HS.VOC, P

Ex Situ Physical/Chemical Processes (assuming pumping).
-Air Stoping'.. - YONOGHYC, NSVOC TPH
-Carbon Adsorption (liquid phase)3  F lISYOC, NSVOC HVOC, IPH, P, I
4iv-xwaidat liffli NoaMSM4~, NVOC,,TPK.

Other Processes
-Natural A1lnalx A14VOCl~ N$OW0PI VC, HSVQC, P

Air Emissions/ C-arbo Adboipton. (vprpae IOHYC, NYC, NVOC PH

Off-Gas Treatment Catalytic Oxidation (non~-halogeniated) 3  F NVOC, NSVOC, TPH

*Bioflltration F NVOC, TPH HVOG

Source: U.S. EPA
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5.0 FIELD SAMPLING PLANS (FSPs) that correlations can be made between borings

N) and across locations.
The FSPs are comprehensive plans

prepared for each Investigation Cluster (IC) Source Depth

and other areas to be investigated in Operable

Unit (OU) C. The plans will be used to guide The depth of the source area or dis-

field sampling crews through Phase I data charge point also impacted the planned sample

collection activities. The plans present a brief depths. For example, surface samples were

history, Phase I data quality objectives, field not collected in areas where the source is

sampling procedures, sample locations, and buried below grade or in areas where clean fill

analytical methods. All procedures in the has been placed.

FSPs follow those established in the McClellan

Quality Assurance Project Plan (QAPP) Release Mechanisms and Migration

(Radian, 1992a) and Appendix B of this Potential of the COCs

Sampling and Analysis Plan (SAP).
The anticipated depth of contaminant

Each FSP contains a matrix table that migration was considered in selecting sample

summarizes the potential contaminants of depths. Factors that govern contaminant

concern (COCs), the analytical methods to be n•ovement through soils include the adsorptive

used, and the depths for sample collection, capacity of the soil and the affinity of the

(See Section 4.4 for a discussion of how contaminant for soil particles relative to its

sample depths were determined.) Analytical solubility in percolating water. Figure 5-1

methods were selected based on the COCs, shows generalized depth intervals used as a

detection limits required by data users, and the guide to determine initial sample depths based

quality of data needed. Analytical methods to on the vertical migration capability of contain-

be used during Phase I of the investigation are inant groups under the generalized subsurface

shown in Table 5-1. conditions beneath OU C.

Depth intervals for sample collection Release mechanisms affected sample

were based on items described below, depth determinations. For example, in areas

where historical spills may have occurred,

Needs of Each Data User volatile organic compounds (VOCs) and semi-

volatile organic compounds (SVOCs) in near-

The needs of all data users were surface soil (less than I foot) have probably

considered in selecting sample depths. For volatilized. Therefore, VOC and SVOC soil

example, health risk assessors require chemical samples collected to support a health risk

data from the upper 6 inches of soil, whereas assessment were targeted at 1 foot BGS.

soil gas samples from consistent depth Health risk guidelines support use of data from

intervals (i.e., 15-25', 35-45', 55-65', 1 foot BGS in circumstances where samples

75-85', and 90-100' below ground surface from 0 to 6 inches would not be

[BGS]) are critical to vadose zone modeling, representative.
data interpretation, Technical Information

System (TIS) modeling, and soil vapor
extraction (SVE) remedial action evaluation so

OUCSAP/050294/gng 5-1
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TABLE S-1. ANALYTICAL METHODS USED IN THE OPERABLE UNIT C
REMEDIAL INVESTIGATION

Reference Parameter Method(s)

Organic Compounds

Halogenated Volatile Organic Compounds (VOCs) FGC (soil gas)
TO-14 (soil gas)
E-18 (soil gas)

SW8260 (groundwater)
SW8010 (soil and groundwater)

SW8240 (soil)

Aromatic VOCs FGC (soil gas)
SW8260 (groundwater)

SW8020 (soil and groundwater)
SW8240 (soil)

Volatile Petroleum Hydrocarbons SW5030/8015
Modified

Extractable Petroleum Hydrocarbons SW3550/8015
Modified

Organochlorine Pesticides and Polychlorinated Biphenyls SW8080
IPCB

Organic Lead HML 338

Heavy Petroleum Hydrocarbons E418.1

Polycyclic Aromatic Hydrocarbons SWE310

Semivolatile Organic Compounds SW8270

Dioxins and dibenzofurans SW82801

Gamma emitters U.S. EPA 901.1

Alpha and Beta Emitters SW9310

Inorganic Analytes

Arsenic SW7060( (soil)
SW7060D (dissolved in groundwater)

Chromium VI U.S. EPA 218.6

Cyanide SW9012

ICP (Metals) SW6010b

Mercury SW747 1 b (soil)
SW7470D (dissolved in groundwater)

Selenium SW7740b (soil)
SW7740D (dissolved in groundwater)

Lead SW7421D (dissolved in groundwater)

(Continued)
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TABLE 5-1. (Continued)

Reference Parameter Method(s)

Physical Parameters

Soil pH SW9045

Bulk Density ASTM-2937

For toxic and total isomers.
b Inorganic methods preceded by SW1311 will be analyzed for soluble metal concentrations.

FGC = Field gas chromatograph.
U.S. EPA = U.S. Environmental Protection Agency.
IPCB = Immunoassay test for PCBs.
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Lithology of the Vadose Zone Deep Auger Profile Borings (DAP):
DAPs were drilled on the perimeter of

Sampling depths identified in the FSPs buried waste sites to determine the
are not rigid and may change depending on lateral extent of contamination. Soil
boring-specific lithology and best professional was logged and PID readings were
judgment. Thick (greater than 5 feet) and taken. Borings were drilled to
laterally continuous sandy layers will be approximately 60 feet BGS unless
targeted for soil gas samples. Silty or clayey waste was encountered or PID readings
layers will be targeted for soil sample collec- were positive, in which case the boring
tion. Guidelines for sample collection was terminated.
(including those for physical parameters in
soil) are established in Section 4.4, Field Waste Sample Borings (WSB):
Decisions. These borings were drilled either

through buried waste or in surface
Existing Borings source areas to collect waste or soil

samples for analysis. PID or OVA
Existing sample locations are shown in readings were taken on the cuttings

the FSPs. Most of the borings were drilled by and from the headspace of jarred
McLaren Environmental Engineers and were samples. Waste material was continu-
assigned discrete alphanumeric identifiers to ously cored. Outside the waste
identify the type of boring and its location, material, samples were collected every
For example, 30SAP04 was the fourth SAP- 5 feet. Drilling continued until the
type boring drilled at Confirmed Site 30. lower extent of contamination was
Boring types are discussed below, determined by PED readings and/or

visual evidence. All waste samples
Grid Survey Borings (GSB): were sent to an analytical laboratory
GSBs were drilled in areas where the and composited into one sample for
lateral extent of buried waste was analysis of priority pollutant coin-
poorly defined and to verify the pounds. A soil sample directly
presence or absence of buried waste. beneath the waste was sent for labora-
Borings were drilled to 20 feet BGS or tory analysis of VOCs and any addi-
to the top of buried waste - which- tional COCs. In surface source areas,
ever was encountered first. Cuttings the sample with the highest probability
were logged and monitored with a of containing contaminantS (as deter-
photoionization detector (PID) and/or mined from discolored soil, odors, or
an organic vapor analyzer (OVA). PID readings) was sent for analysis of

priority pollutant compounds. The
Shallow Auger Profile Borings (SAP): bottom sample from the boring was
SAN were drilled to 10 or 15 feet also sent for analysis of VOCs.
BGS as an initial survey to locate
contaminated areas. Cuttings were Cased Waste Sample Borings (CWS):
logged and monitored with a PUD. CWS borings were drilled through the

deepest part of the waste pit to
determine the vertical extent of
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contamination beneath waste pits. determine current groundwater conditions in
Sampling procedures were similar to OU C.
those for WSB borings with the
following exceptions. The first waste Groundwater samples will be collected
sample was analyzed for VOCs and using a HydroPunchs sampler from all borings
other COCs. At least one sample drilled to groundwater (see Appendix A).
beneath the waste was analyzed for Samples will be analyzed with an on-:ite gas
priority pollutant compounds and oil chromatograph to facilitate field decisions.
and grease. Other samples beneath the Duplicate groundwater samples will be sent off
waste were analyzed for selected com- site for confirmational analysis. Confirma-
pounds to give an indication of the tional analyses will be performed by methods
vertical distribution of contamination. SW8010/SW8020 or SW8260. The most
The bottom sample was analyzed for appropriate method is currently under review
VOCs. by members of the Groundwater OU and OU

C RI SAP teams and will be determined before
Soil Sample Borings (SSB): the OU C RI is initiated. Some groundwater
These borings were placed outside the samples will be analyzed for compounds on
site boundaries to determine the lateral the SW8240 analyte list if, on the basis of
extent of contaminant migration. previous data, ketones are suspected at the
Headspace readings were taken on location.
samples every 5 feet until extent was
determined from the headspace read- All borings drilled to groundwater will
ings. At least one sampl' was be evaluated for conversion to a SVE well,
analyzed for VOCs and selected soil vapor monitoring well (SVMW), or
priority pollitants based on the depth groundwater monitoring well (GWMW), or
of buried waste in the adjacent site and groundwater piezometer (GWPZ). The deci-
any physical (i.e., PID readings or sion process used is outlined in Section 4.4,
odors) or visual evidence of Field Decisions, and on Figure 4-9 of this
contamination. The bottom sample SAP.
was sent for analysis of VOCs.

Phase I Drilling Procedures
Groundwater Sampling

All HydroPunch® and groundwater
To assist with OU C-wide groundwater monitoring well locations will be drilled first.

decisions, existing OU C A-zone monitoring The groundwater data will be used to identify
wells will be sampled during the RI. Repre- potential source areas of contamination and fill
sentatives from the OU C RI team and the data gaps on contaminant migration and flow
Groundwater OU team will coordinate samp- directions. Subsequent sampling locations may
ling of the wells for VOCs over a 6-month be changed based on the groundwater data.
period during the RI field effort. Monitoring
well data, collected under the groundwater OU Borings drilled through known pits and
quarterly monitoring program, will be inte- landfills will be cased to at least 10 feet below
grated with OU C RI HydroPunch* data to the bottom of the disturbed soil. The bottom
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In Phase I of the OU C RI, borings The following subsections contain the
will be drilled using at least two different types location-specific FSPs for the OU C RI. The
of drill rigs. Each rig has specific applications areas to be investigated and the sample loca-
where it is the most efficient and cost-effective tions proposed are shown on Plate 1. Plate 1
method. The rig types which may be used also indicates which matrices (i.e., soil, soil
during the RI are discussed below, gas, and/or groundwater) will be sampled in

each boring. Plate 2 includes the recom-
A cone penetrometer (CPT) drill rig mended drilling method for the proposed

can be used to collect rapid analytical and boring locations. Table 5-2 provides a cross
lithologic data without generating cuttings for reference between ICs, areas under investiga-
disposal. This method has been successfully tion, and the FSP section in which they are
demonstrated at McClellan Air Force Base located. A list of acronyms used is provided
(AFB), but has not been applied in an RI. in the front of the report.
Soils at McClellan AFB contain layers of
hardpan, which are difficult for the CPT rig to
penetrate; therefore, the rig may have limited
success at some locations. A CPT rig will not
be used in areas where visual evidence of soil
disturbance or contamination is required or for
installation of monitoring wells or piezometers.

- A sonication drill rig can be used to
) obtain continuous core for visual observations

of physical features in soil. Cuttings are not
generated using this method. A sonication rig
may be used to install conductor casing
through waste pits or perched water in vertical
borings and those drilled at an angle. The rig
cannot, however, be used to install monitoring
wells or piezometers - the technology has not
been developed.

A hollow stem auger (HSA) drill rig
can also be used to obtain continuous core for
visual observations of physical features in soil.
This method generates soil cuttings which must
be drummed and properly disposed. An HSA
rig may be used to install conductor casing in
vertical borings drilled through waste pits or in
areas where perched water is encountered. It
can also be used to install monitoring wells
and piezometers.

5
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TABLE 5-2. CROSS REFERENCE AMONG ICs, PRLs, AND OTHER LOCATIONS

ICs or CSs, PRLs, and Other WIM- IED
SAP Section Other Locations Locations Numbere

5.1 IC 9 PRL S-31 SDI16
PRL S-32 SS117
PRL 65 LF061
Magpie Creek SD165

5.2 IC 10 PRL S-11 SS096
Tank 6008
Aero Club

5.3 IC 11 PRL 32 SS032
PRL 56 SS054
PRL 57 LF055
Tank 737
Magpie Creek SD165

5.4 IC 12 PRL S-48 OT168
PRL 66A WP062
PRL L-7A OT164

5.5 IC 13 PRL 18 LF018
PRL 19 LF019
PRL 54 SS052
PRL 55 SS053
Former Gas Station
Former Magpie Creek Channel SD165

5.6 IC 14 PRL L-7B OT164
PRL 17 LF017
PRL 20 DP020
PRL 21 DP021
PRL 63 SD059
PRL 64 SD060
PRL 66B WP062
Tank 714
Free Oil Tank

5.7 IC 15 PRL P-10 SD165
PRL 28 DP028
PRL 60 WP056

5.8 IC 16 PRL 50 WP048
PRL 51 WP049

(Continued)
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TABLE 5-2. (Continued)

ICs or CSs, PRIA, and Other WIMS ID
SAP Section Other Locations Locations Number

5.9 IC 17 CS 43 LF043
CS 52 DP050
CS 67 WP03
PRL 15 DP015
PRL 16 DP016
Don Julio Creek
Tank 702
Drainage Ditch

5.10 IC is PRI L-7C OT164
PRL 49 L]F07
PRL 66C WP062
Drainage Ditch

5.11 IC 19 CS 10 LF010
CS 11 LF011
CS 12 LF012
CS 13 LFO13
CS 14 LF014
Fire Training Area
Contaminated Soils Holding Area -

Don Julio Creek
Drainage Ditch

5.12 IC 20 PRL L-7D OT164
PRL 9 L.009
PRL S-46 OT166
PRL 66D WP062
Drainage Ditch

5.13 IC 21 CS 7 SDO07
PRL 8 LFOO8
Tank 701
Tank 712
Small Arms Firing Range

5.14 PRL 53 PRL 53 WPO51

Former Firing Range
Don Julio Creek
IWL

5.15 PRL S-10 PRL S-10 SS095

5.16 Tank 761 Tank 761

5.17 Tank@ 783 and 788 Tank 783
Tank 788

NOTE: All acronyms are defined in the acronym liHt at the beginning of the SAP.
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5.1 Field Sampling Plan for Investigation During the OU B Soil Gas Investiga-
Cluster (IC) 9 (Potential Release tion and the OU B RI, two soil gas probes (to
Location [PRL] 65, PRL S-31, PRL 6 feet below ground surface [BGS]) and five
S-32, and Magpie Creek) borings (one drilled to 20 feet BGS along the

IWL and one drilled to groundwater in PRL S-
Investigation Cluster 9 comprises PRL 32) were drilled in IC 9. Results (Table

65, PRL S-31, PRL S-32, and a portion of 5.1-1) indicate VOCs up to 1,500 parts per
Magpie Creek (Figure 5.1-1). The IC is billion by volume (ppbv) in the soil gas along
located in the south eastern portion of Oper- the IWL at 20 feet BGS (Radian, forth-
able Unit (OU) C. coming). Concentrations were lower in the

PRL S-32 boring. The groundwater samples
Potential Release Location 65 is visible from PRL S-32 contained trichloroethene and

as a surface disturbance in aerial photographs cis-1,2-dichloroethene above maximum
from 1940s to the 1960s. In a 1966 aerial contaminant levels. The source of this
photograph, three oblong areas 300 feet long groundwater contamination is unknown.
by 150 feet wide were identified where hazar-
dous waste may have been disposed (CH2M Potential Release Location S-32
HILL, 1993). Portions of this area are consists of Building 694, a covered and fenced
currently covered by an open storage lot (PRL area used for hazardous materials and waste
S-32) and part of Magpie Creek. storage, and an uncovered hazardous waste

storage yard. Wastes are temporarily staged
Potential Release Location S-31 is on the open lot and in the southern portion of

Building 692, an aircraft hangar used for Building 694 prior to delivery to the Defense
aircraft painting, paint removal, and corrosion Reutilization Management Office (DRMO) in
control coating. The 54,000-square-foot OU B. The northern portion of Building 694
building was constructed in 1968 and has been is used to store hazardous materials used in
in operation since that time. Building 691, Buildings 691 and 692.
east of PRL S-31, is a bead blasting operation
used to prepare aircraft for coatings applied in Building 694 was constructed in 1970.
Building 692. Building 691 can be identified The area is bermed. The open lot is also
for the first time in a 1987 aerial photograph bermed and contains five storage buildings and
and is approximately 100 feet square. The a trailer (office). Four of the buildings have
asphalt southwest of Building 691 is stained been used to store specific types of wastes
with paint. (Figure 5.1-1). Two storm drains are located

within PRL S-32, and a third is located to the
Wastewater generated in Building 692 north in PRL 65; all of these drains discharge

was discharged to the Industrial Wastewater to Magpie Creek, but have emergency shut-off
Line (IWL) until 1993 when discharge valves to block flow if a spill occurs. The
reportedly exceeded the maximum allowable drains in PRL S-32 are normally left shut.
levels of certain contaminants. Currently, The drain in PRL 65 is normally left open and
wastewater is pumped to an open-topped receives surface water runoff from the
aboveground tank west of the building. This surrounding field.
tank reportedly overflowed at its northwest
corner twice in 1993 during heavy rains.
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Approximately 900 linear feet of Six borings (SBI through SB6) and
Magpie Creek runs through IC 9. The creek two hand augers (HAl and HA18) will be
was redirected to its current alignment in the drilled and sampled around the perimeter of
1960s. The previous alignment of Magpie Building 692 (PRL S-31) and north of Building
Creek also ran through IC 9. Numerous out- 691 to determine if any discharges from paint-
falls discharge into Magpie Creek. The creek ing, coating and stripping operations have
is unlined until it reaches Building 692; from contaminated the subsurface. The hand auger
there on, it is lined with Gunite* and steel. (HAI) will be drilled at the northwest corner
Sediment samples collected near an upstream of the aboveground wastewater tank to charac-
section of Magpie Creek by McClellan Air terize any subsurface contamination where the
Force Base (AFB) Environmental Management tank overflowed.
(EM) were reported to contain polycyclic
aromatic hydrocarbons (PAHs) up to 1,650 Two borings and four hand augers will
;Lg/kg. The discharge point for this contami- be drilled and sampled in and around PRL
nation is unknown. S-32 to determine if spills and/or leaks of

contaminants stored at the location have con-
A portion of Apron 7618 is located in taminated surface soils and/or soil gas. Boring

the southeast corner of IC 9. Soil between the SB7 and hand auger HA2 will be placed adja-
blast fence and the southwest corner of Apron cent to the two storm drains-the lowest topc-
7618 appears to be stained in aerial photo- graphic points at PRL S-32 to which surface
graphs from 1973 to 1991. This area will also spills or runoff would flow. Boring SB8 and
be investigated as part of IC 9. hand augers HA3, HA4, and HA5 will be

drilled at entrances to the hazardous waste
Previous investigations conducted at IC storage area where spills may have occurred.

9 are summarized in Table 5.1-1. Contaminants of concern in PRL S-32 include
volatile and semivolatile organic compounds,

5.1.1 Data Quality Objectives inorganic species, polychlorinated biphenyls

(PCBs), dioxins/furans, petroleum hydrocar-
The data quality objective for this bons, acids, bases, and cyanide due to the

phase of the Remedial Investigation (RI) at IC wide variety of chemicals stored at this
9 are shown on Table 5.1-2. location. Samples will be analyzed for

dioxins/furans only if PCB results from the
5.1.2 Sampling Plan same depth interval are positive.

Proposed sampling locations are shown Analytical results from two borings
on Figure 5.1-2. Overlay A shows previous (SB9 and SBIO) and three hand augers (HA6
sampling locations. Potential contaminants of through HAS) in PRL 65 will help indicate if
concern and the sampling and analytical matrix hazardous waste disposal has contaminated the
for IC 9 are shown in Table 5.1-3; field speci- subsurface. Boring SB9 will be placed adja-
fications for sampling locations are included in cent to the storm drain in PRL 65, which
Table 5.1-4. collects surface water run-off.

Rationale and specific objectives for Seven stream sediment samples (MCI

sampling locations are outlined below, and HA12 through HAlV) will be collected

OUCSAP02UW9jb 5.1-2



and analyzed to determine if creek sediments
are contaminated. Samples will be collected
where each of the storm drains discharge to
Magpie Creek. Hand auger HA17 is located
in the area where PAHs were previously
detected by McClellan AFB in 1987 (see Table
5.1-1). Both HAl7 and HA16, downstream of
HA17, will be analyzed for PAHs. Surface
samples will be composited in areas where the
creek is lined (MCI). Hand auger samples
will be collected at approximately 3 inches and
5 feet BGS where the creek is unlined.

A trench will be dug to locate the
former Magpie Creek channel. Samples will
be collected at the former creek bed surface
and 3 feet below the surface to determine if
sediments are contaminated.

Two hand augers (HA1O and HAl 1)
will be placed along the west and south side of
Apron 7618. Soil results will help determine
if the stains identified in aerial photographs are
the result of soil contamination.

Physical parameter samples will be
collected from two soil types in Boring SB4 to
provide information for vadose zone modeling
and for evaluation of remedial alternatives.

OUCSAPFR228jb 5.1-3
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TABLE S.1-1. PREVIOUS INVESTIGATIONS AT IC 9

Year, Contractor Scope of Investigations Key Findings

1985, McLaren Investigation of potential contamina- HNu0 readings of up to 100 ppm
Environmental Engineers tion at PRL 65, PRL S-31, and PRL were reported in the headspace (soil

S-32. A total of four borings were gas). Disturbed soil to 8 feet BGS
drilled and sampled at PRL 65. was encountered in two borings.

1987, McClellan AFB Two soil samples were collected at Low levels (<50 jg/kg) of HVOCs
Building 692. and SVOCs. Silver, mercury, and

lead reported above subsurface back-
ground. Sample locations are
unknown.

1987, McClellan AFD Sediment samples were collected in PA-s were reported in one sample at
Magpie Creek near the northwest concentrations > 1,600 pg/kg. The
corner of Building 651 (refer to exact location of these samples could
Figure 5.1-2). not be determined.

1988, McClellan AFB Nine locations at PRL S-32 were Low-level AVOCs and HVOCs were
strolld from 4 to 20 feet BGS. reported in soil. Contamination was

not widespread. Sample locations are
unknown.

1991, Radian Corporation Near-surface soil gas investigation. VOCs were reported at concentrations
Two probes placed in IC 9 of OU C. less than 100 ppbv.

1992 and 1993, Radian OU B RI at IC 3. Four borings were AVOCs were reported in soil gas at
Corporation drilled and sampled in IC 9 along the concentrations < 1,500 ppbv in one

west aide of Building 692 along the boring along the IWL. UVOCs were
IWL. One boring was drilled and reported les than 500 ppbv in another
sampled at IC 9 in the southern boring along the IWL. In PRL S-32,
portion of PI.L S-32. AVOCs, HVOCs, and UVOCs were

reported in soil gas at less than 250,
500, and 850 ppbv, respectively.

1993, CH2M HILL Preliminary Assessment of sites and Identified areas to be investigated in
locations in OU C. OU C through records review, site

visits, and interviews with base
personnel.

NOTE: All acronyms are defined in the acronym list at the beginning of the SAP.
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TABLE 5.1-2. DATA QUALITY OBJECTIVES FOR PRL S-31

Problem Statement

Hazardous materials are used for operations in PRL S-31 (Building 692) and may have spilled or
leaked into the subsurface.

Decision to be Made

"* Determine if operations in Building 692 have contaminated the surface and/or subsurface.
"* Determine the location priority.

Inputs to the Decision

Level il/If for VOCs in soil gas; Level IMl for SVOCs and inorgamics in soil.

Boundaries of the Study
Soil gas samples from approximately 20 to 40 feet BGS will be collected around the perimeter of
Building 692. Soil samples collected from 0.2.5 to 5 feet BGS.

Decision Rule

"• If VOCs are reported in soil gas at PRL S-31, and if concentrations decrease with distance
from the location horizontally, then VOC contamination most likely originates at the location.

"* If inorganics am reported above background concentrations in surface soil samples, then
spills or leaks at PRL S-31 may have contaminated the location and the decision process for
inorganics should be applied.

"* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Soil gas borings SBI-SB6 will be drilled around perimeter of Building 692 at approximately 100-
foot intervals from each other and existing borings. Hand augers will be placed next to overflow
location at the aboveground storage tank (HI) and in the area of a large surface paint stain (HIS).

(Continued)
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TABLE 5.1-2. (Continued)

DATA QUALITY OBJECTIVES FOR PRL 5-32

Problem Statement

Hazardous materials and wastes are stored at PRL S-32 and may have spilled or leaked from the
storage ame contaminating the subsurface and nearby Magpie Creek.

Decision to be Made

* Determine if the subsurface is contaminated.
* Determine the location priority.

Inputs to the Dedsion

Level II/MI for VOCs in soil gas; Level MI for SVOCs, PCBs, and/or inorganics in soil and
stream sediment.

Boundaries of the Study

Soil gas samples from approximately 20 to 40 feet BGS will be collected at PRL S-32. Soil
samples will be collected from surface to 5 feet BGS.

Decision Rule

"* If organic compounds are reported in soil and/or soil gas collected at PRL S-32, then the
subsurface has most likely been contaminated by spills or leaks of materials stored at the site.

"* If inorganics are reported above background concentrations in surface soil samples, then
spills or leaks at PRL S-32 may have contaminated the location and the decision process for
inorganics should be applied.

"* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Hand augers H3-H5 will be placed adjacent to each entrance/exit to the storage facility. Boring
SB8 will be drilled adjacent to the main gate. Boring SB7 will be drilled next to a storm sewer
drain in the open storage area. Hand auger HA2 will be drilled adjacent to the drain at the
southern end of Building 694.

(Continued)
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TABLE 5.1-2. (Continued)

DATA QUALITY OBJECTIVES FOR PFR 65

Problen Statenent

If hazardous materials were disposed at PRL 65, the location may be contaminated.

Decision to be Made

"0 Determine if hazardous waste has been disposed of at PRL 65 and contaminated the

subsurface.
"* Determine the location priority.

Inputs to the Decision

Level Il/Ill for VOCs in soil gas; Level MI for SVOCs, PCBs, and/or inorganics in soil.

Boundaries of the Study

Soil gas samples from approximately 20 feet RGS will be collected at PRL 65. Soil samples will
be collected from surface to 5 feet BGS.

Decision Rule

"* If organic compounds are reported in soil and/or soil gas samples, then the subsurface is
contaminated.

"* If inorganics are reported above background concentrations in soil samples, then soils at PRL
165 may have been contaminated by hazardous waste disposal and the decision process for
inorganics should be applied.

* If all data collected are validated, then apply Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Hand augers HA6-HA8 and Borings SB9 and SBIO will be drilled to determine if surface and
near-surface soils are contaminated. Soil gas from SB9 and SBIO will help determine if VOCs
were disposed within the boundaries of PRL 65. Boring SB9 is located adjacent to the storm drain
which collects surface rum-off in the area.

(Continued)
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TABLE 5.1-2. (Continued)

DATA QUALITY OBJECTIVES FOR MAGPIE CREEK

Problem Statement

Contaminants discharged to Magpie Creek may have contaminated the sediments and the
subsurface.

Decision to be Made

* Determine if organic or inorganic species have contaminated the creek sediments.

0 Determine the location priority.

Inputs to the Decision

Level IL Jata for organic and inorganic species in soil.

Boundaries of the Study

Soil samples will be collected from sediments within the active creek and former creek channels.

Decision Rule

* If organic compounds are reported, sediments or soil are contaminated.
0 If inorganica species are reported above background concentrations, the sediments may be

contaminated and the decision process for inorganic species should be applied.
* If all data collected are validated, then apply Data Evaluation DQO, (see Section 4.2.2).

"Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Simple Design

Samples from HAI2-HA14 will be collected at outfalls. Hand augers HA15-HA17 will be drilled
at sediment deposition points upstream of IC 9. HA17 is also located in the area where PAl-s
were previously reported. HA16, downstream of HA17, will also be analyzed for PAHs. The
sediment sample from location MCI will be composited since this area of the creek is lined. Hand
auger HA9 is located in the former Magpie Creek channel.

oucsAwao2s9J1j 5.1-9



TABLE 5.1-2. (Continued)

DATA QUALITY OBJECTIVES FOR APRON 7168

Problem Statement

Surface stains were observed between Apron 7168 and aircraft blast fences.

Decision to be Made

"* Determine if soil is contaminated.
"* Determine the location priority.

Inputs to the Decision

Level MI for SVOCs, TPH, and/or inorganics in soil.

Boundaries of the Study

Soil samples will be collected from surface to 5 feet BGS.

Decision Rule

"* If organic compounds are reported in soil, then the subsurface is contaminated.
"* If inorganics are reported above background concentrations in surface soil samples, then the

area may be contaminated and the decision process for inorganic. should be applied.
* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Hand auger samples HA10 and HAll will be collected in areas where soil staining was identified
from aerial photos.

OvcSA,,W,/0 oks 5.1-10
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TABLE 5.1-4. SAMPLING AND FIELD SPECIFICATIONS FOR IC 9

Maximum Depth
BornglLocation Name Reference Point Distance Interval (ft BGS)

Hand Aug=
HAl Southwest corner of Bldg. 692 158'N, 98'W 5
HA2 Southeast corner of Bldg. 694 5'N, 20'W 5
HA3 Northwest corner of Bldg. 694 132'S, 132'W 5
HA4 Southeast corner of Bldg. 694 77'N, 46'E 5
HAS Northwest comer of Bldg. 694 17'S, 16'W 5
HA6 Northwest corner of Bldg. 694 101'N, 106'E 5
HA7 Northwest comer of Bldg. 694 141'N, 4'E 5
HAS Northeast comer of PRL S-32 fence 59'N, 100'E 5
HA9 Northeast corner of PRL S-32 fence 146'S, 88'E 3
HA1O Northwest corner of Bldg. 690 193'N, 161'W 5
HAll Northwest comer of Bldg. 690 86'N, 46'W 5
HA12 Southeast corner of Bldg. 694 44'S, 19'E 5
HA13 Northwest corner of Bldg. 694 30'S, 171'E 5
HA14 Northeast corner of PRL S-32 fence 15'N, 67'E 5
HA15 Southeast corner of Bldg. 694 318'N, 224'E 5
HA16 Northeast corner of Bldg. 651 153'S, 116'E 5
HA17 Northeast corner of Bldg. 651 176'N, 23'E 5
HAlS Southwest corner of Bldg. 691' 3'S, I'E 5

Sediment- Samnle
MCI Southwest corner of Bldg. 692 41'S, 23'W 0.25

SB1 Northwest corner of Bldg. 692 19'S, 4'W 45
SB2 Northwest corner of Bldg. 692 20'N, 80'E 45
SB3 Northeast corner of Bldg. 692 8'S, 6'E 45
SB4 Northeast corner of Bldg. 692 112'S, 6'E 45
SB5 Northeast corner of Bldg. 692 189'S, 69'E 45
SB6 Southwest corner of Bldg. 692 9'S, 53'E 45
SB7 Northwest corner of Bldg. 694 22'S, 60'E 45
SBS Northwest corner of Bldg. 694 3N, 204'E 25
SB9 Northwest comer of Bldg. 694 79'N, 56'E 25
SB1O Northwest corner of Bldg. 694 160'N, 131'E 25

oucsAP22s94Wk 5.1-14
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5.2 Field Sampling Plan for Investigation (Jeffrey, 1993) and the area east of Building

"Cluster (IC) 10 (Potential Release 636 as being "oily" (CH2M HILL, 1993).

Location [PRL] S-11 and Tank 6008) Potential contaminant discharge points/areas
and areas of stained soil are identified in

Investigation Cluster 10 comprises Figure 5.2-1.
PRL S-11, Building 635, and Tank 6008
(Figure 5.2-1). The IC is located in the Building 635 is currently the location

southeastern portion of Operable Unit (OU) C. of the McClellan Air Force Base (AFB) Aero
Club. Prior to its current use, Building 635

Potential Release Location S-1I was used by the Fire Department as one of the

includes Buildings 636 and 637, and the area McClellan AFB fire stations. A 1962 histori-

surrounding Building 637. Building 636, cal photograph shows the area east of Building

constructed in 1956, is a 120-foot by 50-foot 635 being used for equipment storage. The

metal building with concrete floors. The Aero Club has occupied the building since

building was used for generator repair from 1983; the club's activities have increased from

1956 to 1980. It was also used to store PCB operation of six aircraft in 1983 to approxi-

wastes, transformers containing PCB oil, and mately double that number currently. Two

fire department suppression materials. If spills 5,000-gallon aboveground storage tanks con-

occurred inside the building, any contaminants taining aviation gas are located just north of

that were washed off the concrete floor could the building. Aircraft are cleaned and main-

have been transported, through the gap tained on the east side of the building. Past

between the floor and metal walls, to soil practices in this area included a solvent

outside the building. A bermed PCB storage washdown of the aircraft's engine (Duvall,

area in Building 636 was not built until 1994).

sometime after 1978. Historical records
document a PCB spill, leaking drums con- Tank 6008 was a 900-gallon under-

tainig PCB liquids, and a phenolic spill at ground storage tank (UST) located east of PRL

PRL S- 1l. S-i 1. The tank was adjacent to a Glide Slope
that provides electronic signals to aircraft.

Building 637, east of Building 636, Tank 6008 most likely supplied diesel fuel to a

was most likely used to store equipment, tools, backup generator for Glide Slope electronics.
and materials for generator repair activities. The tank was 47 inches in diameter and
The area around Building 637 was used as a 10 feet long. It is unknown when the tank was

maintenance yard for generator repair from installed; however, it passed leak testing in

1956 to 1980. A 1976 historical photograph October 1986 and was removed in 1988.

shows stained soil east and south of Building
637. This area of stained soil was later paved Previous investigations of IC 10 are

over with concrete. During Radian's 1993 site summarized in Table 5.2-1.
visit, two stains were noticed on the concrete
(also identified in the 1976 historical 5.2.1 Data Quality Objectives
photograph) north of Building 637, and stains
were observed on the floor of Building 636. The %.ata quality objectives for this
Potential Release Location S-11 has been phase of the Remedial Investigation (RI) at IC

characterized as a very "dirty" operation 10 are shown on Table 5.2-2.

ou•CAP/022S94/ka 5.2-1



5.2.2 Sampling Plan that may have carried contaminated surface
water from PRL S-i1. Each surface scrape

Proposed sampling locations are shown sample will be composited 5:1 from a 10-foot
on Figures 5.2-2 and 5.2-3. Potential diameter area around the center of the
contaminants of concern and the sampling and drainage. Two of the hand augers will be
analytical matrix for IC 10 are shown in Table located where surface run-off enters the swale
5.2-3; field specifications for sampling near the upper end of the drainage path. The
locations are included in Table 5.2-4. third hand auger will be located in the

drainage at its confluence with an east/west
Rationale and specific objectives for trending ditch.

sampling locations are outlined below.
One shallow boring (SB7) and two

Six borings (SB1 through SB6) will be hand augers (HAl0 and HA1l) will be drilled
drilled at PRL S-1 I to characterize subsurface and sampled to investigate possible contamina-
contamination. Borings will be located in tion at Building 635. The shallow boring will
areas of stained soil identified in historical be placed on the east side of Building 635 to
photographs and around the perimeter of determine if solvents used to wash aircraft
Building 636. engines contaminated the subsurface. The two

hand augers will be located adjacent to
Six hand augers (HAl through HA6) dispensing nozzles on the aboveground tanks

will be drilled and sampled to determine if to determine if leaks or spills may have
surface soils are contaminated. The hand occurred.
augers will be located in areas of stained soil
identified in historical photographs and near A record search of Civil Engineering
Building 636. Near surface samples (less than construction diagrams will be conducted to
0.25 feet below ground surface) will be determine the former location of Tank 6008.
analyzed using an immunoassay field test kit to Boring SB8 will be drilled adjacent to the
determine whether PCBs spilled, leaked, or former tank location to determine if diesel fuel
washed into the soil from Building 636. has contaminated the subsurface. Soil gas

samples will also be collected to determine if
At least three hand augers (HA12 other compounds are present that may affect

through HAI4) will be placed in areas where remediation decisions.
immunoassay results are 5 milligrams per
kilogram (mg/kg) or greater. Highest PCB
contamination indicated by immunoassay
results to confirm the screening results,
determine the vertical extent of contamination
that is 50% or more of the likely cleanup goal
of 10 mg/kg, and determine if dioxins and/or
furans are present at these locations. The
extent will be defined to 3 feet BGS.

Three hand augers (HA7 through
HA9) will be sampled in the drainage ditch

oUCSp/ons94/aw 5.2-2
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TABLE 5.2-1. PREVIOUS INVESTIGATIONS AT IC 10

Year, ConradWor Scope of Investigation Key Findings

1980, McClellan AIB In-house inspection of drum storage 52 drums contained liquid waste and
inside Building 636. 38 drums contained solid waste.

Seven leaking drums and four over-
filled drums were identified.

1980, McClellan AFB All 52 liquid waste drums identified in Six drums contained PCBs < 50 ppm.
the investigation above were tested for One drum contained PCB 50-500
PCBs. ppm. Forty-five drums contained

100% PCBs. The seven leaking
drums ranged between 40,000 and
1,000,000 ppm of PCBs. The four
overfilled drums ranged between
44,000 and 840,000 ppm.

1989, Radian Preliminary assessment of sites and Designated Building 636 and area to
Corporation potential release locations in OU C. the east as unstudied PRL (UPRL)

S-l.

1992, CH2M HILL Preliminary assessment of sites and Identified areas to be investigated in
potential release locations in OU C. OU C through records review, site

visits, and interviews with base
personnel

NOTE: Acronyms are defined in the acronym list at the beginning of this SAP.
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TABLE 5.2-2. DATA QUALITY OBJECTIVES FOR PRL S-11

Problem Statement

PCBs stored at PRL S-il may have leaked and contaminated the location. Generator repair
activities may have also contaminated the location.

Decision to be Made

"* Determine if leaks or spills from activities occumrng at PRL S-I I have contaminated the
subsurface.

"* Determine if soils in the drainage ditch have been contaminated by runoff from PRL S- 1.
"* Determine the location priority.

Inputs to the Decision

Level II/ill for VOCs in the soil gas; Level 1/1II for PCBs in the surface soil; Level MI for
inorganics, TPH, SVOCs, and dioxins/furns in the soil.

Boundaries of the Study

Soil gas samples will be collected from approximately 20 to 40 feet BGS. Soil samples from
surface to 5 feet.

Decision Rule

* If organic compounds are reported in soil and/or soil gas, then the subsurface has been
contaminated by spills or leaks of materials stored at the location.

* If inorganic contaminants are reported above background concentrations in soil samples, then
spills or leaks at PRL S-II may have contaminated the location and the decision process for
inorganics should be applied.

* If suites of contaminants reported in the soil at PRL S-1I are also reported in the nearby
drainage ditch, then contaminants from the location may have run off into the drainage ditch.

0 If VOCs are reported in the soil gas and if concentrations are greater than adjacent or
surrounding borings, the contamination may have originated at this location.

* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncetainty

Analytical data must meet project specifications for precision and accuracy.

Sample Desiun

Borings SBI through SB6 and hand augers HAl through HA6 will be placed in areas of stained
soil identified in historical photographs and around the perimeter of Building 636. Hand augers
HA7 through HA9 will be placed in the drainage ditch. At least three additional hand augers,
HA12 through HA14, may be placed in areas of highest PCB contsmination indicated by
immunoassay results if warranted.

(Continued)
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TABLE S.2-2. (Continued)

DATA QUALITY OBJECTIVES FOR TANK 6008

Problem Statement

Diesel fuel may have leaked into the subsurface from the UST or associated piping.

Decision to be Made

"* Determine if leaks from the UST/piping have contaminated the subsurface.
"* Determine the location priority.

Inputs to the Decision

Level Il/Ill for soil gas; Level Mll for TPH.

Boundarie of the Study

Soil and soil gas samples from approximately 20 to 40 feet BGS collected adjacent to the former
tank location.

Decision Rule

"* If petroleum hydrocarbons are reported in the soil adjacent to and/or beneath the tank, leaks
from the tank have contaminated the subsurface.

"* If all data are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Boring SB8 will be placed adjacent to the end of the former tank location.

(Continued)
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TABLE 5.2-2. (Continued)

DATA QUALITY OBJECTIVES FOR BUILDING 635

Problem Statement

Solvents used to clean aircraft engines may have contaminated the subsurface. Aviation gas may
have spilled and/or leaked from aboveground storage tanks.

Decision to be Made

* Determine if solvents used for cleaning aircraft engines have contaminated the subsurface.
* Determine if spills and/or leaks from the storage tanks contaminated surface soils.
a Determine the location priority.

Inputs to the Decision

Level II/II data for soil gas; Level III for TPH and BTEX in soil.

Boundaries of the Study

Soil gas samples will be collected from approximately 20 to 40 feet BGS. Soil samples from
surface to 5 feet.

Decision Rule

"* If organic compounds are reported in soil gas samples, then the subsurface has been
contaminated by engine cleaning operations.

"* If organic compounds are reported in soil samples, then the soil has been contaminated by
spills or leaks of aviation gas.

"* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Boring SB7 will be placed east of Building 635 where aircraft were maintained and cleaned using
a solvent wash. Hand augers HA10 and HAll will be placed adjacent to aviation gas dispensing
system nozzles on the aboveground tanks.

OUCSAP/041894/kas 5.2-7
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5.3 Field Sampling Plan for Investigation Potential Release Location 56 is a
Cluster (IC) 11 (Potential Release surface storage area that was used periodically
Locations [PRL] 32, 56, 57, Magpie through the 1950s, 1960s, and 1970s for a
Creek and Tank 737) variety of materials including pallets, airplane

parts, and possibly 55-gallon drums (McLaren,
Investigation Cluster 11 comprises 1986b).

PRLs 32, 56, and 57, a section of Magpie
Creek, and underground storage tank (UST) Potential Release Location 57 was a
737 (Figure 5.3-1). The IC is located in the surface depression west of PRL 56 where
southern portion of Operable Unit (OU) C. surface water runoff may have collected.

Aerial photographs from the 1950s and 1960s
Potential Release Location 32 is a show the depression trending west from the

former storage area that was used to store western portion of PRL 56 through PRL 57.
containers holding hazardous and/or low-level The depression did not appear to discharge to
radioactive wastes prior to off-base disposal. Magpie Creek.
The storage area was used between 1956 and
1975 (CH2M HILL, 1993). The low-level Magpie Creek is Gunite*-lined along
radioactive waste stored at PRL 32 was the southern and western boundary of IC 11.
generated during the dec')ntamination of The creek receives surface water runoff from
aircraft involved in nuclear testing. Wastes OUs A, B, and C. During the 1940s, all
consisted of rags contaminated with hydraulic industrial waste from the east side of
oils and Stoddard solvents. Washwater used in McClellan AFB was discharged into Magpie
decontaminating aircraft was placed in a 500- Creek.
gallon bowser and stored at PRL 32 while
samples were analyzed for radioactivity. The Tank 737 was a 500-gallon diesel tank
washwater was then discharged at a rate based located near Building 737. The tank was
on the level of radioactivity detected in the installed in 1984 and removed in 1993. A
water. The point of discharge for this water is leak test was performed on the tank in October
unknown. There is a shallow surface drainage of 1986. Test results indicated that the system
depression located adjacent to the northeast was leaking from a small gap in the manway
corner of PRL 32. Surface runoff from PRL gasket. The manway gasket was repaired, and
32 may have collected in the depression. the tank was retested in October 1988. Retest-

ing indicated that the tank was no longer
In the 1970s, a station wagon contami- leaking. The quantity of diesel fuel that may

nated with an unknown quantity of mercury have been discharged before leak testing is
was stored at PRL 32 for about 2 years. The unknown.
vehicle had become contaminated during a
traffic accident that occurred while it was Previous investigations of" IC 11 are
transporting mercury. The vehicle was later summarized in Table 5.3-1.
towed to one of the landfills (CS 10, CS 11,
CS 12, CS 13, or CS 14) where it was crushed
and burned (CH2M HILL, 1993).

OUCSAP/022394/ku 5.3-1



5.3.1 Data Quality Objectives mercury (from the mercury-contaminated vehi-
cle) have contaminated the subsurface. One

The data quality objectives for this boring (SB I) will be drilled in the middle of
stage of the remedial investigation (RI) at IC PRL 32 to determine whether the soil and qnil
11 are shown on Table 5.3-2. gas beneath PRL 32 are contaminated.

5.3.2 Sampling Plan Five borings (SB2 through SB6) at
PRL 56 will be drilled about 100 feet apart to

Proposed sampling locations are shown determine if contaminants from potential spills
in Figure 5.3-2. Potential contaminants of and/or leaks have contaminated the surface and
concern and the sampling and analytical matrix subsurface, and whether volatile contaminants
for IC 11 are shown in Table 5.3-3; field are present in the soil gas.
specifications for sampling locations are
included in Table 5.3-4. Nine surface scrape samples (SS I

through SS9) will be collected in PRL 56 and
Rationale and specific objectives for analyzed for inorganic constituents and SVOCs

sampling locations are outlined below, to identify where spills and/or leaks of
contaminants may have occurred.

To identify areas of radionuclide
contamination, if any, field measurements will Two hand augers (HA3 and HA4) will
be taken at PRL 32 and its adjacent surface be drilled at PRL 57 to identify areas where
depresr'ons and drainage ditch using a Geiger- surface spills and/or leaks may have occurred,
Mueller counter and a 2-foot by 2-foot sodium and determine if contaminants entered the
iodide probe. The location will be screened surface depression at PRL 57. No near-
with the Geiger-Mueller counter by traversing surface samples (< I foot BGS) will be
the location in a north-south and east-west collected at PRL 57 because the surface drain-
direction with 3-foot spacing between age ditch was backfilled with fill material.
traverses. If areas of increased radioactivity The bottom of the former drainage channel
are reported, surface spill or leak boundaries will be targeted.
can be identified using a pancake probe.
Radionuclide contamination will be docu- One boring (SB7) will be drilled and
mented on a chart recorder. At least one hand sampled at Tank 737 adjacent to the former
auger will be drilled in each area of increased leak location. The former location of the tank
radioactivity; samples will be analyzed to and piping will be determined through a search
speciate alpha, gamma, and beta radiation of Civil Engineering construction diagrams.
identified by the Geiger-Mueller counter. The Soil and soil gas samples will be collected.
hand auger sample results will indicate if
radionuclide contamination has migrated Sediment samples will be collected
vertically in the soil. from three locations in Magpie Creek (MCI

through MC3) to determine if discharges into
Two hand augers, HAI and HA2, will the creek have contaminated sediments.

be drilled about 80 feet apart in PRL 32 to Sampling locations will be placed at creek
determine whether contaminants, including outfalls, drainage confluences and bends in the
radionuclides, TPH, and inorganic species, and creek. Samples at each location will be 5:1
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composites of creek sediments. Sample MCI
will provide data on the presence of
radionuclides from PRL 32 in creek sediments.
Sample MC3 will provide upstream (baseline)
data on radionuclides in creek sediments.

Bulk density samples will be collected
from two different soil types in boring SB2 to
provide information for vadose zone modeling
and for evaluation of remedial alternatives.

OUCLAPM225,4,b 5.3-3
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TABLE 5.3-1. PREVIOUS INVESTIGATIONS AT IC 11

Year, Contractor Scope of Investigation Key Findings

1985, McLaren Investigation of potential contamination Soil samples were analyzed for VOCs,
Environmental at PRLs 32, 56, and 57. A total of 55 SVOCs, acid, bases, PCB, TPH, and inor-
Engineering soil borings were drilled. Twelve soil ganica. Samples from PRL 32 contain

samples were submitted for analysis. concentrations of SVOCs and TPH.
Nothing was detected at PRLs 56 and 57.

1988, Radian Basewide investigation of stream water Water samples contained lead, acetone,
Corporation and sediments for potential organic and 4-nitrophenol and phenol. Sediment

inorganic contamination. One water samples contained silver, lead, zinc,
sediment sample collected from Magpie fluoranthene, phenol, and pyrene.
Creek within IC 11.

1993, CH2M Preliminary assesament of sites and Identified area to be investigated in OU C
HILL locations in OU C. through records review, site visits, and

interviews with base personnel.

Ongoing, Radian Groundwater sampling and analysis Concentrations of TCE, have been consis-
Corporation program to determine groundwater tently reported in samples from MW-131

contaminant concentrations. and EW-137. Extraction Well 137 is 1,100
feet southwest of PRL 56. Monitoring Well
131 is located within PRL 56 boundaies.

OUMAP0294dh. 5.3-5



TABLE 5.3-2. DATA QUALITY OBJECTIVES FOR PRL 32

Problem Statement

Low-level radioactive wastewater and mercury may have contaminated surface/subsurface soils during
storage of these materials.

Decision to be Made

0 Determine if surface spills and/or leaks from containers stored at the site have contaminated
surface and/or subsurface soils.

* Determine the location priority.

Inputs to the Decision

Level Mfl data for radionuclides, inorganics, SVOCs, and TPH; Level II/MI for VOCs in soil gas.

Boundaries of the Study

Soil gas samples from approximately about 20 to about.40 feet BGS and soil samples collected from
ground surface to 20 feet BGS within the former boundaries of the surface storage area.

Decision Rule

* If organic compounds are reported in surface and subsurface samples, then the soil may have
been contaminated from activities at the location.

* If inorganic species or radionuclides are reported above background concentrations, the soil may
be contaminated and the decision process for inorganic constituents should be applied.

* If VOCs are reported in the soil gas and if concentrations are greater than nearby borings, the
contamination is most likely originated at this location.

* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design
The location will be screened by traversing the location with a Geiger-Mueller counter on a 3-foot
spacing. If areas of elevated radioactivity are detected, a hand auger (HAS) will be placed in the area
with highest concentratious. Boring SBI will be placed in the middle of the location. Hand augers
HAl and HA2 will be placed 80 feet apart across the location.

(Continued)
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TABLE 5.3-2. (Continued)

DATA QUALITY OBJECTIVES FOR PRLs 56 AND 57

Problem Statement

Spill and/or leaks may have occurred during storage of 55-gallon drums at PRL 56. Surface drainage
runoff from storage area may have contaminated drainage ditch.

Decision to be Made

"* Determine if spills and/or leaks from storage containers have contaminated surface and/or
subsurface soils.

" Determine if surface drainage runoff from the storage area has contaminated the former drainage
ditch.

" Determine the location priority.

Inputs to the Decisions

Level MII data for inorganics constituents and SVOCs; Level H11IMI for soil gas.

Boundaries of the Study

Soil gas samples at about 20 feet BGS and soil samples from ground surface to 5 feet BGS.

Decision Rule

"* If organic compounds are reported in surface and near-surface samples, then the soil may have
been contaminated from activities at the location.

"* If inorganic species are reported above background concentrations, the soil may be contaminated
and the decision process for inorganic constituents should be applied.

"* If VOCs are reported in the soil gas and if concentrations are greater than adjacent or
surrounding borings, the contamination moast likely originated at this location.

"* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Borings SB2 through SB6 will be drilled approximately 100 feet apart in the areas, observed on aerial
photographs, 'heAn most storage activity occurred. Surface scrapes SSI through SS9 will be
collected to fill in coverage across the location.

(Continued)
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TABLE S.3-2. (Continued)

DATA QUALITY OBJECTIVES FOR TANK 737

Problem Statement

Diesel fuel may have leaked into the submsrface from Tank 737 or associated piping.

Decision to be Made

* Determine if leaks from the UST/piping have contaminated the subsurface soils.
* Determine if soil/soil gas contamination has migrated to groundwater.
* Determine the location priority.

Inputs to the Decision

Level IM data for TPH in soil; Level l/[Ill data for soil gas.

Boundaries of the Study

Soil samples from 10 to 30 feet BGS, and soil gas samples from 20 to 40 feet BGS collected adjacent
to the former leak location.

Decision Rule

"* If petroleum hydrocarbons are reported in the soil adjacent to and/or beneath the tank, leaks
from the tank or associated piping have contaminated the soil.

"* If VOCs are reported in the soil gas, decrease with depth, and concentrations are higher than
those reported along the IWL (IC 12), the contamination probably originated at this location.

"* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Boring SB7 will be placed adjacent to the point of discharge.

(Continued)
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TABLE 5.3-2. (Continued)

DATA QUALITY OBJECTIVES FOR MAGPIE CREEK

Problem Statement

Surface drainage runoff from industrial sites at McClellan AFB may have contaminated sediment
deposits in Magpie Creek.

Decision Made

* Determine if sediment deposits in Magpie Creek are contaminated.
* Determine the location priority.

Inputs to the Decisions

Level MI data for SVOCs, inorganics, TPH, and radionuclides.

Boundaries of the Study

Sediment samples collected at 0.25 feet within the creek.

Decision Rule

* If organic compounds are reported in sediment samples, then sediments are contaminated.
* If inorganic species above background concentrations are reported in sediment samples, then

sediments may be contaminated and the decision process for inorganic species should be applied.
* If all data are validated, then proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Composite surface scrapes MCI through MC3 will be collected at outfall locations and at the closest
point to PRL 32.

)
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TABLE 5.3-4. SAMPLING AND FIELD SPECIFICATIONS FOR IC 11

Maximum Depth
Boring/Location Name Reference Point Distance Interval (ft BGS)

MCI MW-22D 138'N, 345'W 0.25
MC2 MW-22D 353'S, 18'W 0.25
MC3 Northwest corner of Bldg. 737 188'S, 149'E 0.25

Surface Scra3es

SS1 MW-22D 145'N, 102'E I
SS2 MW-22D 119'N, 201'E 1
SS3 MW-61 114'N, 219'W I
SS4 MW-22D 19'N, 197'E 1
SS5 MW-61 17'N, 237'W I
SS6 MW-61 11'N, 149'W 1
SS7 MW-61 54'N, E/W=0 1
SS8 MW-22D 70'S, 41'E 1
SS9 MW-61 55'S, 315'W 1

Hand Aufer

HAl MW-22D 194'N, 292'W 5
HA2 MW-22D 239'N, 220'W 5
HA3 MW-22D 30'S, 137'W 5
HA4 MW-22D 11'S, 30'W 5
HAS To be determined 5

SBI MW-22D 215'N, 261'W 45
SB2 MW-22D YN, 87'E 25
SB3 MW-22D 72'N, 215'E 25
SB4 MW-61 90'N, 245'W 25
SB5 MW-61 58'N, 135'W 25
SB6 MW-22D 30'S, 177'E 25

OUCSAP/022694/ku 5.3-12



5.4 Field Sampling Plan for Investiga- (IWTP). Wastewater is collected in trenches
tion Cluster (IC) 12 (Potential near the back of the test stands and flows by
Release Locations [PRLsJ S-48, gravity to the IWL. Two sections of the IWL,
66A, and L-7A behind Buildings 732 and 734, were not re-

paired after inspection in 1988 (EG&G, 1988).

Investigation Cluster 12 comprises These two sections may have leaked contami-
PRLs S-48, 66A, and a section of the Indus- nants to the subsurface. The section between
trial Wastewater Line WL) (PRL L-7A) MH-5 and MH-5B (see Figure 5.4-3) was
(Figure 5.4-1). The IC is located in the rated as having a moderate potential for leak-
southern portion of Operable Unit (OU) C. age during the 1993 IWL repair investigation.

Potential Release Location S-48 is the Previous investigations conducted at
location of a jet engine test stand in the IC 12 are summarized in Table 5.4-1.
northernmost portion of IC 12. The test stand
was located on a 50-foot by 50-foot concrete 5.4.1 Data Quality Objectives
pad and operated from 1957 to 1973. Large
amounts of jet fuel were spilled during the The data quality objectives for this
testing of jet engines (CH2M HILL, 1993). phase of the remedial investigation (RI) at
Analytical results from soil sampling along the IC 12 are shown in Table 5.4-2.
western boundary of the site reported benzene,
ethylbenzene, toluene, xylenes, naphthalene, 5.4.2 Sampling Plan
gasoline, jet fuel, motor oil, and inorganic
constituents. Proposed sampling locations are

shown on Figures 5.4-2 and 5.4-3. Overlay A
Potential Release Location 66A shows previous sampling locations. Potential

includes the drainage area extending approxi- contaminants of concern and the sampling and
mately 150 feet west of the test stands in analytical matrix for IC 12 are shown in Table
Buildings 721, 732, 733, 734, and 735. These 5.4-3; field specifications for sampling
test stands were first visible in a 1957 aerial locations are included in Table 5.4-4.
photograph. Prior to the installation of the
IWL in 1974, PRL 66A received all the drain- Rationale and specific objectives for
age from testing and maintenance operations in sampling locations are outlined below.
the test stands. Each test stand in Building
721 has a sump located just west of it to A groundwater monitoring well will

collect liquid wastes. The sumps reportedly be installed at Boring SB7. A well in this area
drain to the IWL. was recommended in the Draft Groundwater

OU RI/FS Report to determine the direction of
Potential Release Location L-7A is groundwater flow and water quality.

approximately 3,000 feet long and carries
liquid waste from the test stands to the Boring SB7 will be located along the
Industrial Wastewater Treatment Plant IWL. Soil gas samples will be collected from

20 feet BGS to the top of the water table.
Water will be sampled with a HydroPunch*

oUcSAP'M Jsb 5.4-1



when total depth is reached and sampled again
after the well has been installed and developed.

Eight additional borings (SB1 through
SB6, SB8, and SB9) will be drilled along the
IWL to identify areas where leaks in the line
may have contaminated the subsurface. Man-
holes, known leak locations (identified by
EG&G Idaho in 1988), and a section of the
line (between MH-5 and MH-5B) identified as
having a moderate potential for leakage (by
Jacobs Engineering in 1993) will be targeted
for sample collection.

Five borings (SBIO through SB14)
will be drilled and sampled within the
boundaries of PRL 66A to characterize any
subsurface contamination adjacent to the sumps
and the IWL west of Building 721. Seven
hand augers (HAI through HA7) will be
drilled about 75 feet from the back of the test
stands to help determine if fuels or oils from
the test stands contaminated the drainage areas.

Three surface scrapes (SS1 through
SS3) will be sampled in PRL S-48 to confirm
surface soil contamination identified in a 1988
investigation by McClellan AFB (see Table
5.4-1). Surface soil will also be sampled in
borings SB15 and SBl7. Results from surface
soil samples will be used to determine the
lateral extent of contamination. Subsurface
soil and soil gas contamination in PRL S-48
will be defined to approximately 40 feet BGS
in borings SB15 through SB17.

Physical parameter samples will be
collected from different soil types in boring
SB7 to provide information for vadose zone
modeling and for evaluation of remedial
alternatives.

oUc$AP/o2269k, 5.4-2
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TABLE 5.4-1. PREVIOUS INVESTIGATIONS AT IC 12

Year, Contractor Scope of Investigation Key Findings

1985, Mclarea Environmental Investigation of potential contami- Samples taken at 4 feet BGS were
Engineers nation at PRL 66. A total of five analyzed for Priority Pollutants and

borings were drilled, samples taken at 69 feet were
analyzed for VOCs. Although low
HNu* readings were measured, soil
sample analysis detected no priority
pollutants.

1988, McClellan AFB Investigation of potential con- Samples were collected down to 6
tamination at PRL S-48 due to feet BGS. AVOCs, SVOCs, TPH,
reports of free fuel hydrocarbons in and inorganics were all reported in
the soil. Three borings were soil samples ana!yzed.
drilled.

1988, EG&G Idaho Investigation of the industrial Some minor repairs were made to
wastewater collection system. the IWL. Two off-set joints and

possible break not repaired.

1993, CH2M HILL Preliminary Assessment of sites Identified areas to investigation
and locations in OU C. through records review, site visits,

and interviews with base personnel.

1993, Jacobs Engineering Investigation of the IWL. The section of IWL between MH-5
Group and MH-5B was rated as having a

moderate potential for leakage.

Ongoing, Radian Corporation Groundwater Sampling and Analy- Concentrations of HVOCs and
sis Program to determine ground- AVOCs have been consistently
wrter contaminant concentrations, reported in samples from MW 61,
MW 61 is downgradient of IC 12. 350 feet southwest of PRL 66A and

50 feet west of the IWL.

NOTE: Acronyms are defined in the acronym list at the beginning of the SAP.
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TABLE 5.4-2. DATA QUALITY OBJECTIVES FOR PRL S=48

Problem Statement

Jet fuel was reportedly spilled at this location. This and other contaminants have been detected in
the surface and near surface soil.

Decision to be Made

* Determine the source area of contamination.
* Determine location priority.

Inputs to the Decision

Level H/Il data for VOCs in soil gas; Level III data for SVOCs, TPH, and inorganic species in
soil.

Boundaries of the Study

Soil gas samples will be collected from approximately 20 to 40 feet BGS. Soil samples will be
collected from the surface to 40 feet BGS.

Decision Rule

* If organic compounds are reported in msrface soil samples, then the surface is contaminated
and the source area may be defined from concentration gradients.

0 If inorganic species are reported above background in soil samples at the location, the
decision process for inorganic contamination should be applied.

* If VOCs are reported in soil and/or soil gas and if concentrations decrease with depth, then
the vertical extent has been defined in that area.

* If VOCA are reported in soil gas, and if concentrations increase with depth, contaminants may
be off gassing from the groundwater and contaminating the deep soil gas.

* If VOCs are reported in the soil gas and if concentrations are greater than adjacent or
surrounding borings, the contamination may have originated at this location.

* If all data collected are validated, then apply Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Borings SBI5 through SB17 will be drilled in areas of previously reported contamination in
surface and near surface soils. Surface scrape samples will be collected at the boring locations
and at surface scrapes SSI through SS3 to determine the lateral extent of surface contamination.

(Continued)
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TABLE S.4-2. (Continued)

DATA QUALITY OBJECTIVES FOR PRL 66A

Problem Statement

Contaminants may have been spilled or washed onto the surface, and/or drained into the
subsurface at PRL 66A.

Decision to be Made

0 Determine if the surface and/or subsurface has been contaminated by drainage from the
nearby test stands.

* Determine if the sumps collecting liquid waste from Building 721 have contaminated the
subsurface.

0 Determine the location priority.

Inputs to the Decision

Level H/HI data for VOCs in soil gas; Level I data for SVOCs, TPH, and inorganic species in
soil.

Boundaries of the Study

Soil gas samples will be collected from about 20 to 40 feet BGS at the smmps on the west side of
Building 721. Soil samples will be collected from the surface to 10 feet.

Decision Rule

* If organic compounds are reported in soil samples, then the surface and/or subsurface has
been contaminated by drainage from test stands and/or leaks in the sumps.

* If inorganic species are reported above background in soil samples at the location, then
drainage from the test stands and/or leaks in the sumps may have contaminated the subsurface
and the decision process for inorganic contamination should be applied.

* If VOC9 are reported in the soil gas and if concentrations are greater than adjacent or
surrounding borings, the contamination may have originated at this location.

* If all data collected are validated, then apply Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Borings SBIO through SB14 will be drilled next to the sumps at Building 721. Hand augers HAl
through HA4 will be drilled in surface depressions to determine if drainage from the test stands
contaminated surface and near surface soils.

(Continued)
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TABLE 5.42. (Continued)

DATA QUALITY OBJECTIVES FOR SOIL GAS AT FRL L-7A

Problem Statement

Liquid waste may have leaked into the subsurface from the IWL (PRL L-7A).

Decision to be Made

"* Determine if leaks in the IWL (PRL L-7A) have contaminated the subsurface.
"* Determine the location priority.

Inputs to the Decision

Level H/Il data for VOCs in soil gas.

Boundaries of the Study

Soil gas samples from about 20 to 100 feet BGS.

Decision Rule

"* If suites of VOCs reported in soil gas, and if concentrations decrease with distance
horizontally and with depth, then soil gas contamination probably originates at the IWL.

"* If VOC concentrations are low or not detected in the shallow soil gas (< 40 feet BGS), but
ate reported or increase with depth in the deep soil gas (>40 feet BGS), the soil gas
contamination is probably from the smear zone left by declining water levels.

* If all data collected are validated, then apply Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Borings SBI through SB9 will be drilled at manholes and known crack locations, and at 100-foot
intervals along sections rated as having high or moderate potential for leakage.

(Continued)
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TABLE S.4". (Continued)

DATA QUALITY OBJECTIVES FOR GROUNDWATER BENEATH IC 12

Problem Statanent

The eastern edge of the A zone plume in OU C is not bounded.

Decision to be Made

"* Determine groundwate flow directions.
" Determine if the groundwater beneath IC 12 is contaminated.
" Determine location priority.

Inputs to the Decision

Level MI data for groundwater. Previous groundwater flow and contaminant data.

Boundaries of the Study

Groundwater samples from the A monitoring zone.

Decision Rule

Contaminants from the location have contaminated the groundwater if all of the following arm
true:
- Organic compounds above background ar reported in groundwater samples downgradient

of the location,
- Those suites of compounds am also reported in soil gas beneath the location, and

-- Those compounds or specie, are not reported or are reported at lower concenrtion in

upgradient samples.
If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Boring SB7 will be drilled to groundwater and a monitoring well installed to define flow directions
and contaminant migration in support of the Groundwater OU.

NOTE: All acronyms are defined in the acronym list at the beginning of the SAP.
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TABLE 5.4-4. SAMPLING AND FIELD SPECIFICATIONS FOR IC 12

Maximum Depth
Boring/Location Name Reference Point Distance Interval (ft BGS)

Surface Scrape

SS1 Northwest comer of Bldg. 721 103'N, 38'W I
SS2 Northwest corner of Bldg. 721 27'N, 12'W I
SS3 Northwest comer of Bldg. 721 46'N, 58'W

Borings

SB1 MW-61 (in IC 11) 4'S, 174'E 45
SB2 Southwest comer of Bldg. 721 14'S, 162'W 45
SB3 Southeast comer of Bldg. 721 1 I'S, 66'W 45
SB4 Southeast comer of Bldg. 721 20'S, 39'W 45
SB5 Southeast comer of Bldg. 721 14WS, 160'E 45
SB6 Northwest comer of Bldg. 734 199'S, 326'W 45
SB7 Northwest comer of Bldg. 734 31'S, 77'W 100
SB8 Northwest comer of Bldg. 734 134'N, 175'E 45
SB9 Northwest comer of Bldg. 734 296'N, 425'E 45
SBIO Southeast comer uf Bldg. 721 60'N, 76'W 45
SB11 Southeast comer of Bldg. 721 122'N, 76'W 45
SB12 Northwest comer of Bldg. 721 177'S, 13'W 45
SB13 Northwest comer of Bldg. 721 115'S, 13'W 45
SB14 Northwest comer of Bldg. 721' 56'S, 13'W 45
SB15 Northwest comer of Bldg. 721 8'N, 53'W 45
SB16 Southwest comer of Bldg. 723 34'S, 135'W 45
SB17 Southwest comer of Bldg. 723 26'N, 36'W 45

Hand Augers

HAI Northwest comer of Bldg. 721 75'N, 77'W 5
HA2 Southwest comer of Bldg. 721 162'N, 79'W 5
HA3 Southwest comer of Bldg. 721 53'N, 70'W 5
HA4 Southwest comer of Bldg. 721 62'S, 51'W 5
HA5 Northeast comer of Bldg. 732 45'N, 60'W 5
HA6 Northwest comer of Bldg 734 70'N, 3'W 5
HA7 Northwest comer of Bl-g. 735 41'N, 2'E 5

OUCSAWI042594,jks 5.4-12



5.5 Field Sampling Plan for Investig.tion A gas station that operated in the

Cluster (IC) 13 (Potential Release 19C s is also located in IC 13 (McClellan Air
Locations [PRLs] 18, 19, 54, 55, and Force Base [AFBI, 1945). The station was

a Former Gas Station) located along Patrol Road east-southeast of the
incinerator at CS 22. The tanks from this gas

Investigation Cluster 13 comprises stati,..i may have been filled with sand and left

PRLs 18, 19, 54, 55 and a former gas station in place (CH2M HILL, 1993); no other infor-

(Figure 5.5-1). The IC is located in the mation is available about the gas station.

southern section of Operable Unit (OU) C,
east of Patrol Road. The western portion of The western portion of IC 13 lies

IC 13 is in the Civil Engineering soil pile area, directly south of OU Cl, where a Remedial

where clean soil is stored, and is adjacent to Investigation (RI) is currently underway.
OU C1. Operable Unit Cl is apparently the sour:e of a

groundwater contaminant plume that also
Potential Release Locations 18 and 19 underlies IC 13. Because the water table

are reportedly burial pits that may have been beneath IC 13 has declined 40 to 50 feet since

used for burned debris from the burning pit the 1950s, and flow directions have changed,
and teepee burner at Confirmed Site (CS) 22 it is very likely that a large "smear zone" will
in OU CI, and possibly for other solid and be encountered in the deep vadose zone: e.g.,

hazardous waste (CH2M HILL, 1993). They residual contamination left in the soil and soil
may have been used from 1957 to 1959. gas as the water table declined. Preliminary

data from OU CI indicate total halogenated
Potential Release Location 54 is a volatile organic compounds (VOCs) greater

bermed area that is visible in aerial photo- than 100,000 ppbv in the soil gas at depths
graphs taken in the mid-1960s. It appears to greater than 40 feet below ground surface
be earthen-bermed. The location is approxi- (BGS).
mately 40 feet by 100 feet in size and is east

of the soil pile area. It is not known what Before Magpie Creek was channelized
materials might have been stored or used and its course altered (between 1943 and

there. 1945), Magpie Creek flowed through what is

Potential Release Location 55 includes now IC 13 (Figure 5.5-1). The old channel

the concrete building foundation of an acid has since been filled in. In the 1940s,

storage area (where automobile batteries were industrial wastewater from the eastern portion

stored before disposal), a possible burial pit, of McClellan AFB (OU A) was disposed to

and another small pit that may have been used Magpie Creek; according to CH2M HILL

for liquid or sludge disposal during the 1950s. (1993, page 1.10-14), as much as 500 gallons

In the late 1960s, PRL 55 and the area north of oil per day were removed from Magpie

to the Industrial Wastewater Treatment Plant Creek at the skimming basin (PRL 28,

(IWTP) (IC 14) were used for open (i.e., downstream of IC 13) in 1943 and 1944.

uncovered) storage of miscellaneous equip- Some of the contaminants in the creek could

ment. Surface runoff from PRL 55 would have remained in the creekbed or penetrated

flow to the unlined ditch immediately north of the subsurface beneath.

the PRL, into a storm drain and thence into

Magpie Creek.

OUCSAP/042894/jks 5.5-1



Monitoring Well (MW) 61 (an A-zone Previous investigations of IC 13 are
well) is located south of the eastern portion of summarized in Table 5.5-1.
IC L). The contaminants consistently detected

in groundwater samples from this well include 5.5.1 Data Quality Objectives

trichloroethene (TCE) and cis-1,2-dicldoro-
ethene (cis-1,2-DCE). While this combination The data quality :bjectives for this
of contaminants is not different from those stage of the IC 13 RI are shown on Table

found in and south of OU CI, historical 5.5-2.
groundwater flow directions would tLnd to
suggest a source other than OU Cl for the 5.5.2 Sampling Nlan
contamination in MW-61 's water.

Proposed sampling locations are shown
Although not sources of contamination, on Figvres 5.5-2 and 5.5-3. Overlays A and B

two possible conduits for contaminant migra- show previous sampling locations. Potential
tion are located within IC 13: Base Well contaminants of concern and the sampling and
(BW) 16 and Deep Exploration Boring (DEB) analytical matrix for IC 13 is shown in Table
Cl. Base Well 16, an inactive water supply 5.5-3; field specifications for sampling loca-
well, is usually listed as being located in OU tions are included ;n Table 5.5-4.
A (Ludorff and Scalmanini, 1984); however,
according to a McClellan AFB Civil Engineer- The weste,-n portion of IC 13 is the
ing drawing (1945), this well is actually about soil pile area. The piles of dirt may need to
75 feet east of the former gas station. The be removed or the proposed borings relocated
top of the well screen is reportedly 78 feet before drilling can begin. Because the area
below ground surface (BGS) (Ludorff and has been used to store soils and, therefore, the
Scalmanini, 1984); how long the screen is or surface has been repeatedly disturbed, no
whether the weli was ever properly abandoned surface scrape samples will be collected from
are unknown. Deep Exploration Boring Cl this area.
was drilled by McLaren Environmental Engi-
neers in 1985 to a depth of about 300 feet A geophysical survey will first be
BGS. It is located about 30 feet south of conducted to locate BW-16 and DEB-CI. A
MW-33S. The boring was difficult to abandon determination can then be made of the need for
due to grout loss into the formation (McLaren further action. Geophysics will also be used to
Environmental Engineers, 1986a). The boring determine the locations of the tanks at the
may not have been properly abandoned former gas station, and whether the tanks are
beneath the water table and may provide a still in place.
conduit for groundwater contamination to
migrate deeper. Both BW-16 and DEB Cl Groundwater samples will be collected
will be investigated by the McClellan AFB from MW-128, MW-129, MW-130 and anal-
Well Abandonment Team to determine what yzed for semivolatile organic compounds
future action, if any, should be taken. Base (SVOCs) and cyanide in coordination with the
Well-16 is scheduled in the current well Groundwater OU (sampling and analysis
abandonment effort, whereas DEB Cl will be program). 1,2-Dichlorobenzene was reported
investigated in a subsequent phase. in samples from MW-33S and MW-128 in the

OUCSAP/O42794/jks 5.5-2



mid-1980s. Cyanide was reported in two subsurface. Noth;-Z is known about the types
water samples from DEB-CI. Monitoring of materials that were kept in PRL 54 or the
Well 33S is now dry, and samples are not depth to the original surface of the bermed
normally collected from MWs 128, 129, and area. To help locate the original surface of the
130 for cyanide or SVOC analysis. bermed area, and determine if contaminants

were spilled there, Boring SB5 will be drilled
Rationale and specific objectives for with a hollow-stem auger.

sampling locations are outlined below.
Borings SB6, SB7, and SB8 will pro-

Borings SBI and SB2 will be drilled vide physical indications and samples c' wastes
adjacent to the building foundation at PRL 55. or disturbed soil, to determine if PRLs 18 and
Boring SBI will be sampled to determine 19 were used as burial pits. The analytical
whether nonvolatile and volatile contaminants results will also help determine whether any
and acids (adjacent to the acid storage area) contaminants disposed in the pits have
have contaminated the subsurface at PRL 55. migrated to the subsurface.
Boring SB2 will be sampled to determine
whether VOCs have migrated into the soil gas, Two trenches will be dug to locate the
and if SVOCs, inorganic species, acids, and former Magpie Creek channel. Samples will
petroleum hydrocarbons have migrated into the be collected at the former creekbed surface and
soil. 3 feet below the former surface (in HAI and

HA2) to determine if sediments are contami-
Surface scrapes MCI and MC2, placed nated.

next to the storm drains in the ditch near PRL
55, are intended to determine whether any
contaminants from PRL 55 are in the ditch
sediments. Both samples will be 5:1
composite samples.

Borings SB3 and SB4 will be placed
around the tanks at the former gas station
location. Exact boring locations may change
pending geophysical results. Samples from
these borings will help determine whether the
tanks leaked and contaminated the subsurface.
Bulk density (ASTM 2937) samples will be
collected in boring SB3 to determine watcr-
filled porosity, which will indicate whether the
oxidation ponds (PRL 60) (see Section 5.7) are
providing a hydraulic driving force for vertical
contaminant migration.

Boring SB5 is intended to determine
whether materials historically stored in PRL 54
(the bermed area) have contaminated the

oUCsAP•042594/jks 5.5-3
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TABLE 5.51. PREVIOUS INVESTIGATIONS AT IC 13

Year, Contrador Scope of Investigation Key Findings

1985, McLaren Investigation of potmtial contamination. PRLs 18 and 19: Borings encountered
Environmental PRLa 18 and 19 were delineated by only undisturbed soil profiles; no wastes
Engineers GPR. A total of 33 borings (both were encountered. No samples were

shallow and deep) were drilled at PRLs collected.
18, 19, 54, and 55. Samples (collected
only in some borings) were analyzed PRL 54: No visible contamination or
for VOCs. Samples from PRLa 54 and wastes encountered in I I borings. Only

55 were also analyzed for acid and contlaminant detected was vanadium

base/neutral extractable compounds, above subsurface background concentra-

pesticides, herbicides, PCBs, oil and tions at 15 feet BGS.

grease, metals, and cyanide. PRL 55: Discolored soil or solvent
odors were noted in 4 borings. Cobalt
was detecWtd above subsurface back-
ground, and VOCs were detected in soil
at 80 feet BOS.

1985, McLAn Site characterization investigatiqn of DEB-Cl was drilled, cased, sampled,
Environmental Area C. DEB-CI was drilled about 30 and abandoned. Groundwater samples
Engineers feet south of MW-33S to 300 feet BGS were collected from six depths: TCE

to characterize vertical extent of was detected in four samples from 117
groundwater contamination and deter- to 227 feet BGS; cyanide was reported
mine lithology. in samples from 190 and 230 feet BGS;

three SVOCs were detected in a sample
from 210 feet BGS; and arsenic (1
sample), chromium, and lead were
detected above drinking water standards
in samples from 117 to 209 feet BGS.
Difficulty was encountered in abandon-
ing the boring.

1989, Radian Basewide investigation of surface soil All four PRLs were screened for
Corporation vapor for potential organic contamina- organic contamination. Maximum OVA

tion. and HNu* readings were 2 ppmv, at
PRL 18.

1990, Radian Preliminary Groundwater Operable Determined that extraction system is
Corporation Unit Remedial Investigation. Installed only partially capturing contaminated

five piezometers in IC 13 to determine groundwater beneath OU C.
groundwater flow directions and other
hydraulic parameters, and to determine
whether extraction system in OU C is
effectively capturing contaminated
groundwater.

.) (Continued)
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TABLE 5.5-1. (Continued)

Year, Contractor scoew Of Invatigation Key Mindings

1993, CI*2M HILL Preliminary Assesment of OU C Through a swcords review, site visits,
and interviews with base personnel,
identified areas to be investigated in OU
C.

Ongoing, Jacobs Remedial Investigation of OU C1 Concentrations of TCE, vinyl chlooide,
Engineering Group and other VOCs exceeding 100,000

ppbv total HVOCa have been detected in
the soil gas north of IC 13. The source
of this contamination is probably in OU
Cl.

Ongoing, Radian Groundwater Sampling and Analysis High concentrations of VOCs (> 10,000
Corporation Program to determine groundwater pgS/L) have been detected moving south

contaminant concentrations beneath IC 13. The source of contami-
nation is probably in 013 Cl. Dichioro-
benzmne detected in MWs 33S, 128, and
129 fromt 1984 until 1988.

OUCSAPfQ22S94rjb 5.5-6



TABLE 5.5-2. DATA QUALITY OBJECTIVES FOR PRLS 18 AND 19

Problem Statenent

Burned debris and other solid and hazardous waste may have been buried in pits at PRL. 18 and
19.

Decision to be Made

* Determine if the burial pits exist.
0 Determine if contaminants are prese•ont in the pits.
0 Determine if any contaminants in groundwatr at MW-61 originate at PRL 18.

0 Determine location priority.

Inputs to the Decision

Level WMII data for soil gas; Level M1 for inorganic constituents and SVOCs in soil.

Boundaries of the Study

Soil gas samples from 20 to 40 feet BGS and soil samples from 10 to 20 feet BGS collected in the
middle of the pits.

Decision Rule

* If physical evidence of wastes or disturbed soil is found, together with analytical data, then
the locations were used as burial pits.

0 If organic compounds are reported in soil samples, then contaminants from the pit have
contaminated the sbsarface soil.

0 If inorganic species are reported above subsurface background concentrations in soil samples,
and the decision process for inorganic species should be applied.

* If VOCs are reported in the soil gas and if concentrations are greater than adjacent or
surrounding borings, the contamination may have originated at this location.

* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Samnple Design

Borings SB7 and SB8 in PRL 18 and SB6 in PRL 19 will be drilled in the center of the potential
pit boundaries to determine if the burial pits existed and if the subsurface is contaminated.

(Continued)
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TABLE 5.5-2. (Continued)

DATA QUALITY OBJECTIVES FOR PRL 54

Problem StatemeAt

Hazardous materials or wastes may have been stored in the bermed area.

Decision to be Made

"* Determine if contaminants are present.
"* Determine location priority.

Inputs to the Decsion

Level II/I data for soil gas; Level MI for inorganic species and SVOCa in soil.

Boundaries of the Study

Soil gas samples from 20 to 40 feet BGS, and soil samples from 5 to 10 feet BGS.

Decision Rule

"* If organic contaminants are reported in the soil, then contaminants from the bermed ares
have contaminated the subsurface soil.

0 If inorganic species are reported above subvirface background concentrations in soil samples,
then the soil may be contaminated and the decision process for inorganic species should be
applied.

"* If VOCs are reported in the soil gas and if concentrations are greater than adjacent or
surrounding borings, the contamination may have originated at this location.

"* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Boring SB5 will be placed in the approximate center of the bermed are to determine if the
subsurface is contaminated.

(Continued)
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TABLE 5.5-2. (Continued)

DATA QUALITY OBJECTIVES FOR PRL 55

Problem Statement

Acid and lead from lead-acid batteries IL ly have been spilled onto the soil; unknown wastes may
have been buried in the location.

Decision to be Made

"* Determine if contaminants from the acid storage facility or the pit are present in the
subsurface.

"* Determine location priority.
* Determine if sediments in the drainage near PRL 55 are contaminated.

Inputs to the Decision

Level Wi/1ll data for soil gas; Level III for organic and inorganic contaminants in soil.

Boundaries of the Study

Soil gas samples from 20 to 40 feet BGS, and soil samples from 5 to 10 feet BGS collected around
the foundation of the acid storage facility and near the pit. Surface soil samples will be collected
in the drainage near PRL 55.

Decision Rule

"• If organic contaminants are reported in the subsurface soil, then contaminants from the
storage area or pits have contaminated the subsurface soil.

"* If surface soil in the drainage ditch is contaminated with the same suite of compounds
detected in PRL 55, then run-off from PRL 55 has contaminated the surface sediment.

"• If inorganic species are reported above subsurface background concentrations in soil samples,
then the soil may be contaminated and the decision process for inorganic species should be
applied.

"* If soil pH is less than 6, then acid from the lead-acid batteries has contaminated the soil.
"• If VOCs are reported in the soil gas and if concentrations are greater than adjacent or

surrounding borings, the contamination may have originated at this location.
* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Borings SBI and SB2 will be placed near previous boring locations where solvent odors were
noted and adjacent to the potential former disposal pit locations (as indicated in aerial
photographs).

(Continued)
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TABLE 5.5-2. (Continued)

DATA QUALITY OBJECTIVES FOR THE FORMER GAS STATION

Problem Statement

Gasoline and/or diesel fuel may have leaked from underground tanks or associated piping.

Decision to be Made

"* Determine if leaks in the tank or piping have contaminated the soil with TPH or organic lead.
"* Determine if the soil gas is contaminated with aromatic VOCs (AVOCs).
0 Determine location priority.

Inputs to the Decision

Geophysics to determine appropriateness of location; Level I/11 data for soil gas; Level III for
TPH, BTEX, and organic lead in soil.

Boundaries of the Study

Soil gas samples from 20 to 40 feet BGS, and soil samples from 10 to 30 feet BGS.

Decision Rule

"* If petroleum hydrocarbons are reported in the, soil adjacent to and/or btancah the tanks, leaks
from the tanks have contaminated the subsurface.

"* If organic lead is reported in soil samples, then leaks from the tanks have contaminated the
subsurface.

"• If AVOCs are reported in the soil gas and if concentrations are greater than in surrounding

borings, the contamination may have originated at this location.
"• If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Borings SB3 and SB4 will be placed adjacent to the tanks and piping as located with geophysics.

(Continued)
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TABLE 5.5-2. (Continued)

DATA QUALITY OBJECTIVES FOR FORMER MAGPIE CREEK CHANNEL

Problem Statement

Contaminants in the creek before it was channelized may have contaminated creek sediments and
the subsurface.

Decision to be Made

* Determine if contaminants are present in the former creek channel.
• Determine location priority.

Inputs to the Decision

Trenching to determine appropriateness of sampling locations; Level M for organic and inorganic
contaminants in soil.

Boundaries of the Study

Soil samples from 0 to 3 feet below the old creekbed.

Decision Rule

* If organic contaminants are reported in the soil, then contaminants from the creekbed have
contaminated the subsurface soil.

* If inorganic species are reported above subsurface background concentrations in soil samples,
then the soil may be contaminated and the decision process for inorganic species should be
applied.

* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Two trenches will be dug in IC 13 to locate the former channel of Magpie Creek; trench locations
were selected from aerial photographs. Hand augers HAl and HA2 will be drilled within the
former creekbed.

NOTE: All acronyms are defined on the acronyms list at the beginning of the SAP.
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TABLE 5.5-4. SAMPLING AND FIELD SPECIFICATIONS FOR IC 13

Maximum Depth
Boring/Location Name Reference Point Distance Interval (ft BGS)

Surface Scraves

MCI MW-143 48'S, 343'W 1
MC2 MW-143 37'S, 301'W I

Bornnis

SBI MW-143 51'S, 126'W 45
SB2 MW-143 47'S, 204'W 45
SB3 MW-143 93'N, 377'W 45
SB4 MW-143 118'N, 378'W 45
SB5 PZ 23 55'S, 65'E 45
SB7 PZ 23 187'N, 299'E 45
SB8 PZ 23 244'N. 310'E 45

Hand Auzers
HAl PZ-23 136'S, 190'E 3a
HA2 MW-143 194'N, 251'E 3-

a Three feet below the former creekbed surface.
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5.6 Field Sampling Plan for Investigation oil/water separator on the northwest corner of
Cluster (IC) 14 (Potential Release the building. This separato, was installed in
Locations [PRLs] 17, 20, 21, L-7B, about 1960 and was equipped with an overflow
63, 64, 66B, and portions of the valve at the surface (Jeffrey, 1993). This
Industrial Wastewater Treatment separator and the sumps were reportedly
Plant [IWTP]) connected to the IWL in the 1970s.

Investigation Cluster 14 comprises Potential Release Locations 63 and 64
PRLs 1", 20, 21, 63, 64, 66B, a'nd L-7B are unlined ditches behind the hush houses of
(Figure 5.6-1). The IC is located in the Building 722. Both locations may have
southern portion of Operable Unit (OU) C. received discharges of aircraft fuel and oils.

Both ditches trend northeast to southwest and
Potential Release Location 17 was collect surface runoff into storm drains, which

reportedly used as a burial pit for burned empty into Magpie Creek north of PRL 28.
debris from the burning pit at Confirmed Site
(CS) 22 and the incinerator at CS 31 in OU B. Potential Release Location 66B is an
It may have operated in the late 1950s (CH2M unlined drainage area west of the hush houses
HILL, 1993). Part of PRL 17 is beneath an in Building 722. Before the IWTP was instal-
aeration tank and two blending tanks, which led in 1974, this area received all surface
are part of the IWTP. runoff from testing and maintenance operations

in Building 722; this runoff may have con-
Potential Release Locations 20 and 21 tained aircraft fuel and oi!s. Currently, French

were reportedly used as burial pits for indus- drains in the front (east) of the building collect
trial sludges in the mid-1950s. Potential runoff and reportedly discharge to the IWL.
Release Location 20 is located partly beneath
the Groundwater Treatment Plant (GWTP). Investigation Cluster 14 also includes
During excavation for construction of the those portions of the IWTP not already in-
GWTP, buried debris was uncovered between cluded in the OU Cl investigztion; primarily,
PRLs 20 and 21. these are surface spill areas and aboveground

tanks. In 1987, the aboveground free oil tank
Potential Release Location L-7B is a overflowed, spilling oil onto the ground sur-

portion of the Industrial Wastewater Line face. At least a portion of the contaminated
(IWL). It includes the main line carrying soil wa. removed (CH2M HII L, 1993). Also,
wastewater from facilities throughout two 8,000-gallon chemical/waste oil tanks
McClellan Air Force Base (AFB) to the IWTP; were located beneath the IWTP until 1989,
in PRL L-7B, this main line runs east-west. when they were removed. These tanks were
The PRL also includes the southernmost reportedly located near Buildings 714 and 715;
portion of an IWL connector line from the however, on at least one drawing they are
hush houses in ICs 18 and 20. shown to be located near Building 718.

Borings were drilled during the OU Cl RI
Building 722 has four sumps on its near Buildings 715 and 718, but not in the

west side to collect hydraulic oils and Building 714 area.
washwater from the floors of the maintenance
bays. These sumps were connected to a fuel

OUCSAP/042894/jks 5.6-1



Before Magpie Creek was channelized locations are shown on Overlays A and B.
and its route altered (between 1943 and 1945), The sampling and analytical matrix for IC 14
it flowed through what is now IC 14. In the is shown in Table 5.6-3; field specifications
1940s, industrial wastewater from the eastern for sampling locations are included in Table
portion of McClellan AFB (OU A) was dis- 5.6-4.
charged to Magpie Creek; according to CH2M
HILL (1993, page 1.10-14), as much as 500 A geophysical survey will be used to
gallons of oil a day were removed from locate BW-6. A determination can then be
Magpie Creek at the skimming basin (PRL 28, made of the need for further action (abandon-
downstream in IC 15) in 1943 and 1944. ment) at the well.
Some of these contaminants could have re-
mained in the creekbed or leaked into the Rationale and specific objectives for
subsurface. Sometime after the course of the sampling locations are outlined below.
creek was altered, the old creekbed was filled.

Borings SB1 through SB6, located
Although not a source of contamina- along the north/south connector lines of the

tion, a possible conduit for contaminant migra- IWL, are intended to determine whether con-
tion is located within IC 14: Base Well (BW) taminants have leaked from the IWL into the
6. Base Well 6, an inactive water supply well, subsurface. (Borings were drilled along the
is reportedly located near Building 714. main east/west line in 1993 during the OU C1
Ludorff and Scalmanini (1984) describe the R1.) Borings SB1 through SB6 will be drilled
well as an "old farm well," and state no infor- at the locations of manholes and areas of
mation is available about the well depth, known or suspected leaks. The depth of the
screen interval, or abandonment methods. If IWL is assumed to be approximately 10 feet
the well was not properly abandoned, it may BGS.
provide a means for groundwater contaminants
to migrate deeper. Base Well 6 will be inves- Where the 1993 IWL investigation
tigated by the McClellan AFB Well Abandon- indicated a "high" or "moderate" potential for
ment Team to determine what future action, if leakage, borings will be spaced 100 feet apart
any, should be taken. This well is not (Borings SB1 and SB2). Where the 1993
scheduled in the current abandonment effort, investigation indicated a blockage in the line (a
but will be investigated in a subsequent phase. location where cracks were previously identi-

fied), a boring (SB3) will be drilled to ground-
Previous investigations in IC 14 are water. Soil and soil gas samples will be

summarized in Table 5.6-1. collected in this boring. Boring SB3 will be
converted to a groundwater monitoring well to

5.6.1 Data Quality Objectives determine whether contaminants have migrated
to groundwater and to help determine ground-

The data quality objectives for this water flow directions in the area.
stage of the remedial investigation (RI) in IC
14 are shown on Table 5.6-2. Samples will be collected from 10 to

85 feet BGS for analysis of inorganic species
5.6.2 Sampling Plan near the section of the IWL that was plugged

and cracked. Samples will be analyzed
Proposed sampling locations are shown sequentially with depth; the sample at 10 feet

on Figures 5.6-2 and 5.6-3; previous sampling will be analyzed first. If the shallowest sample
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contains inorganic species above subsurface mine whether oil that spilled from the above-
background concentrations, the next deepest ground tank has contaminated the subsurface
sample will be analyzed. If concentrations in soil. Compounds associated with oil (petro-
the shallowest sample are not above back- leum hydrocarbons, volatile and semivolatile
ground, the deeper samples collected for organic compounds, polycyclic aromatic
inorganic analysis will not be analyzed. This hydrocarbons, polychlorinated biphenyls, and
procedure will be followed for each of the dioxins/furans) are the suspected contaminants
sampling intervals. Soluble metal concentra- of concern (COCs).
tions will be determined in the deepest sample
analyzed (see Section 4.3.2). Groundwater Boring SB19 will be drilled in the area
will be analyzed for inorganic species to of the underground chemical/waste oil tank
support the Groundwater OU RI/FS. (Tanks 714) at the IWTP to determine whether

the tank leaked and contaminated the subsur-
Boring SB 11, located next to the fuel face. In addition to the standard suite of

oil/water separator near the northwest corner COCs listed in Table 4-11 in Section 4.3.2,
of Building 722, will help determine whether samples will be collected for analysis of
leaks or discharges from the separator have polycyclic aromatic hydrocarbons (associated
contaminated the surface and/or subsurface with waste oil). Because the former location
soil. Borings SB7 through SB1O are located of the tank near Building 714 is not precisely
next to the sumps along the west side of known, a record search of Civil Engineering
Building 722; they are intended to ascertain (CE) construction diagrams will be completed
whether the sumps have leaked and contami- prior to drilling the boring to determine its
nated the subsurface. former location. If CE files indicate that the

tank is not located near Buildings 714, then the
Borings SB12 through SB17 are boring will not be drilled.

intended to determine whether the contents of
the reported pits at PRLs 17, 20, and 21 have Hand augers HA5 through HA 1I will
contaminated the subsurface. The borings arp be drilled in the ditches in PRLs 64 and 63 to
located within the pits or as close to them as determine whether any contaminants trans-
possible. Where possible, borings were placed ported in the ditches have contaminated the
in the estimated center of the pit along its long sediments. Hand augers HAI through HA4
axis. However, because parts of the pits at are located in the drainage swales of PRL 66B
PRLs 17 and 20 may be underneath structures, to determine whether contaminants from
borings were also placed at the edge of the engine testing and maintenance have run off
structure at the point closest to the estimated into the drainage and contaminated the
pit boundary. In addition to collecting samples sediments.
for analysis, the soil core will be inspected for
visual indication of wastes or disturbed soil to Bulk density samples will be collected
determine whether or not the locations were from three different soil types in Boring SB3
used as burial pits for contaminants. Soil and to provide information for vadose zone model-
soil gas samples will help determine whether ing and for evaluation of remedial alternatives.
any contaminants in the pits have migrated
below the pits.

Boring SB 18 is within the oil surface
spill area in the IWTP. This boring will deter-
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TABLE $.6-1. PREVIOUS INVESTIGATIONS AT IC 14

Year, CAonb .tor Scope of Invest/gation Key Fimdinp

1985, McLaMr Investigation of potential contamination. PRL 17: Borings encountered only
Environmental PRLs 17, 20, and 21 were delineated undisturbed soil profiles; no wastes
Engineers by GPR. A total of 37 borings (both were encountered. Low levels of

shallow and deep) were drilled at PRLa benzene and dichloromethane (< 150
17, 20, 21, 63, and 64. Two samples itg/kg) were reported at 31 feet BGS.
each from PRLs 17, 20, and 21 were
analyzed for VOCs. At PRLs 63 and PRLs 20 and 21: No visible contamina-
64, two samples each were analyzed for tion or wastes encountered in 11 of 12
priority pollutants; two more were borings. In 21DAP02, 5 feet of fill

- analyzed for VOCs at each. material was encountered. Low levels
(< 300 utg/kg) of VOCs were reported
in samples from 30 feet BGS from both
locations.

PRLs63 and 64:2 deep and 15
shallow borings were drilled from the
two locations. No waste was encount-
ered in any boring. Samples indicated
no priority pollutant compounds.

1987 and 1988, After the free oil separation tank at the Diesel fuel and lead, arsenic, cadmium,
McClellan AFB IWTP overflowed, three samples were nickel, chromium, copper, zinc, and

collected of the soil in the spill area. silver above subsurface background
were detected in soil samples. The PA
report does not indicate whether the soil
was removed.

1987, McClellan AFB An investigation conducted at PRL 20 Borings encountered airplane parts,
before construction of the GWTP paint cans, paint, and garbage. Soil
included drilling borings and collecting samples yielded elevated levels of lead.
soil samples. Exact boring locations and analytical

results are not known.

1988, EG&G Idaho Investigation and inspection of the IWL Main line in PRL L-7B was found to be
baewide, to determine system integrity crushed and leaking; leaks were re-
and compatibility of piping with waste- paired with Insituform grout. Leaks
water flowing through it. were reported along the connector line

coming from the north. The line to
Building 725 was not inspected.

1989, Radian Basewide investigation of surface soil Maximum OVA and HNue readings at
Corporation vapor for potential organic the seven PRLs in IC 14 were 3 ppmv,

contamination, both taken at PRL 20 outside the
GWTP.)

(Continued)

oUcsAP1.s94w 5.6-5



TABLE 5.6-1. (Continued)

Year, Contractor Scope of Investigation Key Fmindings

1993, CH12M HILL Preliminary Assessment of OU C Identified areas to be investigated in OU
C through records review, site visits,
and interviews with base personnel.

1993, Jacobs Inspection and repair of more than Found a blockage of the IWL north of
Engineering Group 22,000 feet of the IWL. MH 4 in OU C. Rated the section of

the line north of the blockage as having
a high potential for leakage.

Ongoing, Jacobs Remedial Investigation of OU Cl Concentrations of TCE, vinyl chloride,
Engineering Group and other volatile organic compounds

exceeding 100,000 ppbv have been
detected in the soil gas in and around
OU Cl. The source of this contamina-
tion is probably in OU CI. Lead has
also been reported above the subsurface
background concentrations at CS 69.

Ongoing, Radian Groundwater Sampling and Analysis A plume of contaminated groundwater
Corporation Program to determine groundwater has been identified moving south

contaminant concentrations beneath IC 14. The source of contami-
nation is probably in OU Cl.

NOTE: All acronyms am defined on the acronym list at the beginning of the SAP.
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TABLE 5.6-2. DATA QUALITY OBJECTIVES FOR pRl. 17, 20 and 21

Problem Statement

Industrial sludges, hazardous waste, or incinerator ash may have been disposed into the pits at
PRLs 17, 20, and 21.

Decision to be Made

"* Determine if the burial pits exist.
"* Determine if contaminants are present in the pits.
"* Determine the location priority.

Inputs to the Decision

Level 1111 data for soil gas; Level MI for organic and inorganic constituents in soil.

Boundaries of the Study

Soil gas samples from 20 to 40 feet BUS; soil samples from 5 to 15 feet BGS collected in the
middle of the pits.

Decision Rule

* If physical evidence of wastes or debris is found, together with positive analytical data, then
the locations were used as burial pits.

"* If organic compounds are reported in soil samples, then contaminants in the pit have
contaminated the subsurface soil.

"* If inorganic species are reported above subsurface background concentrations in soil samples,
then the subsurface may be contaminated, and the decision process for inorganic species
should be applied.

"* If VOCs are reported in the soil gas and if concentrations are greater than adjacent or
surrounding borings, the contamination may have originated at this location.

"* If all data collected are validated, then apply Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accurscy.

Sample Design

Borings SBl2 and SB13 (PRL 20), SBI4-SBI6 (PRL 17) and SB17 are placed as close to the
approximate center and parallel to the long axis of the pits.

(Continued)
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TABLE 3.6-2. (Continued)

DATA QUALITY OBJECTIVES FOR PRILS 63 AND 64

Problem Statement

Contaminants have been disposed to the drainage ditches at PRLU 63 and 64.

Decision to be Made

" Determine if petroleum hydrocarbons, SVOCs, or inorganic species have contaminated the
ditch sediments and the subsurface.

"* Determine the location priority.

Inputs to the Deciion

Level MI data for organic and inorganic species in soil.

Boundaries of the Study

Soil samples will be collected from the surface to 5 feet below the ditch bottom within the
drainage ditches.

Decision Rule

"* If petroleum hydrocarbons or SVOCs are reported in sediment or subsurface soil samples,
then the sediments or subsurface soil have been contaminated.

"* If inorganic species above background levels are reported in sediment or soil samples, the
soil may have been contaminated and the decision process for inorganic species should be
applied.

"* If all data collected are validated, then apply Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Hand augers HAS-HA9 (PRL 64) and HAIO-HA14 (PRL 63) will be placed near storm drains
and at 100-foot intervals in the ditches.

(Continued)
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TABLE 5.6-2. (Continued)

DATA QUALITY OBJECTIVES FOR PRL 66B

Problem Statement

Contminants have been disposed to the drainage areas at PRL 66B. Sumps and the fuel oil/water
separator behind Building 722 may have leaked and contaminated the subsurface.

Decision to be Made

0 Determine if petroleum hydrocarbons or SVOCs have contaminated the surface or subsurface
soils.

a Determine if leakage from the oil/water separator or the sumps has contaminated the
subsurface.

* Determine if the soil gas is contaminated with VOCs.
* Determine the location priority.

Inputs to the Decision

Level IMI data for organic and inorganic species in soil; Level HI/1M1 data for soil gas.

Boundaries of the Study

Soil gas samples from 20 to 40 feet BGS; soil samples will be collected at the surface to 20 feet
BGS.

Decision Rule

* If petroleum hydrocarbons or other SVOCs are reported in sediment or subsurface soil
samples, then the aediments or subsurface soil have been contaminated.

* If inorganic species above background levels are reported in sediment or soil samples, the
sod may have been contaminated and the decision process for inorganic species should be
applied.

"* If VOCs are reported in soil gas, and if concentrations decrease with distance horizontally
from the PRL, then the VOC contamination most likely originates at the PRL.

"* If all data collected are validated, then apply Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Hand augers HAl-HA4 will be placed in topographically low areas of PRL 66B. Borings
SB7-SBl0 will be placed next to the sumps west of Building 722. Boring SBII will be placed
next to the fuel oil/water separator.

(Continued)
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TABLE 5.6-2. (Continued)

DATA QUALITY OBJECTIVES FOR SOIL AND SOIL GAS AT PRL L-7B

Problem Statanent

Wastewater in the IWL may have leaked and contaminated the subsuface.

Decision to be Made

* Determine if VOCs have leaked from the IWL and contaminated the soil gas and soil.
* Determine the location priority.

Inputs to the Decision

Level Il/lI data for VOCs in soil gas; Level ITM data for organic compounds and inorganic species
in soil.

Boundaries of the Study

Borings will be placed along the rWL. Soil gas samples will be collected from about 20 to 100
feet BGS; soil samples from 10 to 85 feet BGS.

Decision Rule

* If VOCs are reported in soil gas along the IWL, and if concentrations decrease with distance
from the IWL horizontally, thea the VOC contamination most likely originates at the IWL.

0 If suites of VOCs in deep soil gas (40 to 60 feet BGS) are the same as in shallow soil gas (10
to 20 feet BGS), then VOCs from the 1WL have most likely migrated vertically.

* If inorganic species are reported above subsurface background concentrations in soil samples,
then inorganic contaminants may have leaked from the IWL and the decision process for
inorganic species should be applied.

* If all data collected are validated, then apply Data Evaluation DQOU (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sampie Desig

Borings SBI-SB6 will be placed along the IWL either in arms of known or suspected leaks
(SBI-SB2) and/or at manhole locations (S03-056).

(Continued)
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TABLE 5.6-2. (Continued)

DATA QUALITY OBJECTIVES FOR GROUNDWATER BENEATH IC 14

Problen Statament

A plugged and cracked section of the IWL may have released contaminants into the subsurface.
Data on groundwater flow directions and contaminant migration in western OU C are sparse.

Decision to be Made

" Determine groundwater flow directions.
"* Determine if the groundwater beneath the location is contaminated.
"* Determine the location priority.

Inputs to the Decision

Level lM data for groundwater. Previous groundwater flow and contaminant data.

Boundaries of the Study

Groundwater samples from the A monitoring zone.

Decision Rule

"* Contaminants from the location have contaminated the groundwater if all of the following are
true:
- Organic compounds or inorganic species above background are reported in groundwater

samples downgradient of the location,
- Those suites of compounds or species are also reported in soil gas or soil beneath the

location, and
- Those compounds or species am not reported or are reported at lower concentrations in

upgradient samples.
"* If all data collected are validated, then apply Data Evaluation DQOs (see Section 4.2.2).

Limits on Unewtainty

Analytical data must meet project specifications for precision and aocuracy.

Samp•eDsg

Boring SB3 will be drilled to groundwater and sampled. The boring will be converted to a

monitoring well, developed, and resampled.

(Continued)
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TABLE S.6-2. (Continued)

DATA QUALMTY OBJECTIVES FOR TANK 714

Problem Statement

Wagse chemicals or oil in the waste oil tank may have leaked and contaminated the suburfae.

Dec'ion to be Made

"* Determine if leaks in the tank or piping have contaminated the soil.
"* Determine if the soil gas is contaminated with VOCs from the tank.
"* Determine the location priority.

Inputs to the Decision

Geophysical data to determine if boring location is appropriate; Level II/(1I data for VOCs in soil
gas; Level IMl data for SVOCs and petroleum hydrocarbons in soil.

Budre of the Study
Soil gas samples from 20 to 40 feet BGS, and soil samples from 10 to 20 feet BGS.

Decision Rule

• If organic compounds arn reported in the rsid adjacent to and/or beneath the tank, leaks from

the tank have cona-minated the subsuface.

* If inorganic species are reported in soil samples, then leaks from the tank may have
contaminated the subsurface and the decision process for inorganic species should be applied.

"* If VOC9 are reported in the soil gas and if concentrations are greater than in adjacent or
surrounding borings, the contamination may have originated at this location.

" If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Boring SB19 will be placed adjacent to the estimated location of tank and piping.

(Continued)
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TABLE 5.6-2. (Continued)

DATA QUALITY OBJECTIVES FOR FREE OIL TANK

Problem Statement

Waste oil from the aboveground free oil tank spilled onto the surface and may have contaminated
the surfce and subsurface soil.

Decision to be Made

0 Determine if the surface soil is contaminated with TPH or other SVOCs.
* Determine if the soil gas is contaminated with VOCs.
* Determine the location priority.

Inputs to the Decision

Level WM1111 data for VOCs in soil gas; Level III data for SVOCs and petroleum hydrocarbons in
soil.

Boundarie of the Study

Soil gas samples from 20 to 40 feet BGS, and soil samples from surface to 15 feet BGS.

Decision Rule

* If organic compounds are reported in or beneath the surfac spill area, the spill has
contaminated the soil.

* If inorganic species are reported in soil samples in or beneath the spill area, thea the spill
may have contaminated the subsurface and the decision process for inorganic species should
be applied.

* If VOCs are reported in the soil gas and if concentrations are greater than in adjacent or
surrounding borings, the contamination may have originated at this location.

* If all data collected are validated, proceed to Daft Evaluation DQOs (see Section 4.2.2).

Limits on Uncetainty

Analytical data must rwet project specifications for precision and accuracy.

Sample Design

Boring SBIS will be placed in the approximate center of the spill area.
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TABLE 5.6-4. SAMPLING AND FIELD SPECIFICATIONS FOR IC 14

Maximun Depth
Boring/Location Name Rcrtrence Point Distance Interval (ft BGS)

Hand Augeo

HA2 Northwest comer of Bldg. 725 7'S, 157'W 5
HA2 Northwest corner of Bldg. 725 79'N, 78'W 5
HA3 Northwest corner of Bldg. 725 126'N, 27'W 5
HA4 Northwest corner of Bldg. 725 214'N, 32'W 5
HAS Southeast comer of Bldg. 740 257'N, %9'W 5
HA6 Southwest comer of Bldg. 740 321'N, 19'E 5
HA7 Southwest corner of Bldg. 740 399'N, 19'WE 5
HAS Northwest corner of Bldg. 722 153'N, 196'W 5
HA9 Northwest corner of Bldg. 722 134'N, 62'W 5
HAlO Southeast comer of Bldg. 740 65'W, 358'S 5
HAl Southeast comer of Bldg. 740 22'E, 304'S 5
HA12 Southeast comer of Bldg. 740 103'E, 247'S 5
HA13 Southeast corner of Bldg. 740 195-E, 183-S 5
HA14 Northwest comer of Bldg. 725 14'W, 0'N 5

SBI Southwest corner of Bldg. 772 141'S, 103'W 45
SB2 Northwest comer of Bldg. 722 183'N, IlI'W 45
SB3 Northwest comer of Bldg. 722 67'N, 113'W 100
SB4 Northwest comer of Bldg. 725 35'N, 194'W 45
SB5 Northwest corner of Bldg. 720 16'N, 205'W 45
SB6 Southwest comer of Bldg. 725 7'N, 14'W 45
SB7 Northwest comer of Bldg. 725 54'N, 9'E 45
SBS Northwest comer of Bldg. 725 111 'N, 6'E 45
SB9 Northwest comer of Bldg. 725 173'N, 4'E 45
SBI0 Northwest comer of Bldg. 725 lOS'S, 8'W 45
SBI1 Northwest corner of Bldg. 722 5'S, 15'W 45
SB12 Southeast corner of Bldg. 740 207'N, 56'W 45
SB13 Southeast comer of Bldg. 740 5'N, 62'W 45
SB14 Southeast corner of Bldg. 740 321'N, 90'E 45
SBI5 Southeast comer of Bldg. 740 111'N, 90'E 45
SB16 Southeast corner of Bldg. 740 24'S, 108'E 45
SB17 Piezometer 23 226'S, IOVE 45
SBIS Northwest comer of Bldg. 714 160'S, 44'E 45
SB19 Northwest corner of Bldg. 714 18'N, 7'W 45
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5.7 Field Sampling Plan for Investigation viding additional retention and/or dilution of
Cluster (IC) 15 (Potential Release the water (CH2M HILL, 1993). The ponds
Locations [PRIA] 28, 60, and P-10) are unlined, about 1,000 feet long, 50 feet

wide, and 6 feet deep. Each pond was
Investigation Cluster 15 comprises designed to hold about 4.5 million gallons of

PRLs 28, 60, and P-10, and includes the water. Water is pumped from the skimming
portion of Magpie Creek from its entry point basin to the eastern pond, where it is aerated
in southeast IC 15 to Lang Avenue, west of by means of three aeration pipes visible on
Building 786 (Figure 5.7-1). Investigation historical aerial photographs. From the
Cluster 15 is located in the southwestern eastern pond, water is pumped to the western
portion of Operable Unit (OU) C. pond at its southern end to another aeration

pipe (CH2M HILL, 1993; page 6.10-7); from
Potential Release Location 28 is an oil this pond, water is pumped back into Magpie

skimming basin along Magpie Creek, located Creek. In the past, the ponds may have been
in the northeast corner of the Industrial Waste- used to store IWTP influent during periods of
water Treatment Plant (IWTP). TIle skimming high flow. Currently, the ponds act as a flow-
basin was built in 1944 to remove oil from through system for water in Magpie Creek.
water in the creek (CH2M HILL, 1993). The Both ponds are stocked with fish and always
basin is concrete-lined, and approximately 115 contain water.
feet long by 50 feet wide. Water from Magpie
Creek is diverted by means of a diversion dam Potential Release Location P-10 is the
into the skimming basin; all of the water portion of the Magpie Creek channel currently
flowing in Magpie Creek passes through the underneath Building 783. The location was
skimming basin. In 1943 and 1944, about 500 identified in 1989 because analysis of soil
gallons of oil a day were reportedly removed samples, collected in and around Magpie
from the creek. The oil was either sold or Creek when Building 783 was extended, indi-
piped to the burning pit (Confirmed Site [CS] cated six volatile organic compounds (VOCs)
22, in OU CI) by means of a 2-inch pipe. were present in the soil (Table 5.7-1). Nine
The location of the pipe is not known, metals were also detected above background

concentrations. Exact sampling locations are
In 1957, a ditch was constructed to unknown; however, all were probably in the

connect Don Julio Creek to the skimming area now beneath Building 783.
basin at PRL 28; however, today a sluice dam
north of PRL 28 prevents the creeks from Investigation Cluster 15 also includes
joining. Oil from the basin is now collected in Magpie Creek from the point where it enters
a large aboveground storage tank, then sent to the IC to the point where it crosses beneath
the oil/water separator at the IWTP. Lang Avenue, west of Building 786. Between

1943 and 1945, the Magpie Creek channel was
Water from PRL 28 is typically dis- altered and lined with concrete, at least as far

charged to PRL 60, the oxidation ponds as PRL 28. The bottom of the creekbed is
immediately west of Patrol Road. (The flow lined with corrugated steel; it is uncertain
can bypass the ponds, if desired.) The ponds when the steel was added. Downstream of
were built in 1957 to help control releases of PRL 28, the creek channel was also altered (to
contaminated water in Magpie Creek by pro- the channel that includes PRL P-10); this
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portion was unlined. In 1988, when an exten- 5.7.1 Data Quality Objectives
sion was added to Building 783, the creek
channel downstream of PRL 28 was altered The data quality objectives for this
again, to its present course. This channel is stage of the Remedial Investigation (RI) at IC
also unlined. 15 are shown on Table 5.7-2.

Magpie Creek receives stormwater 5.7.2 Sampling Plan
runoff from across McClellan AFB. In the
1940s, the creek received all of the industrial Proposed sampling locations are shown
wastewater from the industrial areas on the on Figure 5.7-2; previous sampling locations
east side of McClellan AFB (CH2M HILL, are shown on Overlay A. Potential contami-
1993). Wastes discharged to the creek nants of concern and the sampling and analyti-
included fuels, oils, solvents, phenol, cyanide, cal matrix for IC 15 is shown on Table 5.7-3;
chromic acid, cresol, and sodium hypochlorite. field specifications for sampling locations are
In 1946, the skimming basin (PRL 28) was included on Table 5.7-4.
built to remove oils and floating materials
from the creek; however, it could not remove Rationale and specific objectives for
or neutralize the chemicals responsible for sampling locations are outlined below.
odor and taste problems reported by down-
stream neighbors. In the 1950s, four IWTPs Boring SB3 will be drilled to ground-
were built in other areas of McClellan AFB to water and converted to a monitoring well as
treat plating shop and desealant operation recommended in the Draft Groundwater OU
wastes; all four IWTPs discharged their treated RI/FS. Groundwater contaminant

effluent to Magpie Creek. concentrations and flow directions are not
defined in this area.

In 1974, the current IWTP was built in
what is now IC 14. It replaced the other four At PRL 28, one composite sediment
IWTPs. From 1974 until discharge was halted sample (MC1) will be collected within the
in 1984 or 1985, all IWTP effluent was dis- skimming basin to determine whether sediment
charged to the creek. Effluent was then dis- in the basin contains contaminants.
charged to the Sacramento Regional County Contaminants of concern (COCs) in the oil
Sanitation District until 1987 (MacDonald, skimming basin include semivolatile organic
1993). In 1987, the IWTP was connected to compounds, inorganic species, polychlorinated
the Regional Sanitary Sewer Intercept line; all biphenyls (PCBs), radionuclides, petroleum
effluent is now discharged to the intercept. In hydrocarbons, polycyclic aromatic
1982, a power failure at the IWTP resulted in hydrocarbons, and dioxins/furans. These
discharge of about 192,000 gallons of IWTP compounds, excluding radionuclides, may have
influent to Magpie Creek over an 8-hour been in oil skimmed in the basin.
period. Radionuclides are a COC from an upstream

location and may have migrated downstream to
Previous investigations of IC 15 are PRL S-28. Samples will also be analyzed for

summarized in Table 5.7-1. Chrome VI and cyanide since these compounds
were reported in previous investigations at the

location. Sufficient borings have been drilled
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as part of the OU Cl investigation to auger samples will be collected from the
characterize subsurface contamination beneath surface of the creekbed to 5 feet below the
the basin (results are not yet available). creekbed to determine whether the sediments

are contaminated and whether the contaminants
At PRL 60, soil gas samples will be have migrated to the subsurface. Samples will

collected from dry wells (Monitoring Well be collected for semivolatile organic
[MW] 77 through MW-80, and MW-21S) compounds, inorganic species, petroleum
(now screened in the vadose zone) to deter- hydrocarbons, and radionuclides.
mine whether the deep soil gas beneath PRL
60 is contaminated with VOCs. These samples
may also help define the extent of the con-
taminant smear zone originating in OU Cl.

Sediment samples MLI through ML8
will be collected from the bottom of the
oxidation ponds to determine whether the sedi-
ments are contaminated. Samples will be
analyzed for radionuclides, PCBs, and cyanide
(in addition to the standard suite of COCs in
Table 4-I1 in Section 4.3.2) since upstream
locations (PRL 32 and PRL 28) may have
discharged these COCs to the creek.

Because the oxidation ponds are
unlined, they may be leaking and providing a
hydraulic driving force for vertical contami-
nant migration. Borings SB 1 and SB2 will 'be
drilled at an angle beneath the oxidation ponds
in PRL 60 to determine whether the ponds are
leaking and thereby providing a hydraulic
driving force for contaminant migration.
Samples will be collected for bulk density
analysis, which includes a percent moisture
calculation; results will show whether or not
the soils are saturated. If the soils are dry,
soil gas samples will be collected to determine
whether the soil gas is contaminated.

Sediment samples MC2, MC3, and
HAI through HA4 are all located in Magpie
Creek (PRL P-10). Where the creek is lined,
scrape samples will be collected of the
sediments within the lined channel (MC2 and
MC3). Where the creek is unlined, hand
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TABLE 5.7-1. PREVIOUS INVESTIGATIONS AT IC I1

Year, Contractor Scope of Investigation Key Findings

1953, Mclellan Two water samples were collected from Results indicate oil at 2 to 4 mg/L;
AFB PRL 28; purpose of the sampling is not copper, nickel, and cyanide < 0.5 mg/L;

known. chrome VI up to 0.75 mg/L; and
phenolic compounds < 0.010 mg/L.

1979 and 1980, Water samples were collected from PRL Eight VOCs were detected in pond
McClellan AFB 60;, purpose of the sampling is not water. Concentrations above MCLs

known. included 1,1,1-TCA (524 pg/L) and 1,2-
DCA (3.6 pg/L).

1985, McLaren Investigation of potential contamination PRL 28: oil and grease (0.140 mg/kg at
Environmental at PRL 28 and PRL 60. Se~en borings 59 feet BGS) were detected in one
Engineers were drilled; the four at PRL 60 were boring; low concentrations (<25/jg/kg)

converted to piezometers. Borings at of toluene was reported in two borings at
PRL 28 were outside the location, 60 feet BGS. Source of contamination
because of inaccessibility to a drill rig. may be OU C1.
Two samples from each boring analyzed
for priority pollutant compounds (shallow PRL 60: no contaminants were detected
samples) and VOCs (deeper samples). in the soil samples. Groundwater
At least one groundwater sample was samples contained 5 different VOCs;
collected from each piezometer; results MW-80 contained TCE at 6,300Wpg/L
are available for only one sampling and trans-1,2-DCE at 100/ug/L.
event.

1988, McClellan Investigation of Magpie Creek sediments Six VOCs and nine metals above back-
AFB and surrounding soil prior to construc- ground concentrations detected in soil.

tion of the Building 783 addition. Exact Metals included arsenic, cadmium,
sampling locations are unavailable, copper, silver, mercury, and thallium.

1989, Radian Basewide investigation of surface soil Maximum HNu* results were 72 ppmv,
Corporation vapor for potential organic maximum OVA results were 1.3 ppmv.

contamination.

1989, Radian Basewide investigation of stream water Sediment sample downstream from PRL
Corporation and sediments for potential organic and 28 contained 500 mg/kg TPH, low levels

metal contamination. Samples were (< 15,ug/kg) of 2 VOCs, and 10
analyzed for VOCs, SVOCs, oil and SVOCs, including 1200 Mg/kg pyrene,
grease, cyanide, and metals by ICP. 1100 pg/kg fluoranthene, 240 pg/kg'

phenol, and 680 pg/kg benzo(a)pyrene.
Samples 250 feet downstream contained
phenol at < 250 pg/kg' at 1 and 2 feet
BGS. Where Magpie Creek leaves base
property, sediment contained 210 mg/kg
TPH (< 1 foot BGS), and dichloro-
fluoromethane in the 1- and 2-foot
samples. Cadmium and lead were
reported above subsurface background at
three locations in OU C. No contami-

rints were detected in water samples
fr jm PRL 60.
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TABLE 5.7-1. (Continued)

Year, Coa-adtor Scope of Investigation Key Findings

1990, Radian Preliminary Groundwater Operable Unit Determined that extraction system is
Corporation Remedial Investigation. Installed six only partially capturing contaminated

piezometers, and three monitoring wells groundwater beneath OU C.
in IC 15 to determine groundwater flow
directions and other hydraulic para-
meters, and to determine effectiveness of
the OU C extraction system.

1992, Radian Samples collected from Magpie Creek Low levels (<3300 ppm) petroleum hydro-
Corporation downstream of McClellan AFB as part carbons from five sample locations.

of OU B RI to determine whether Toluene (estimated at 160 pg/kg) and
contaminants had migrated off base. TCE (2.1 pg/kg) reported in two soil
Samples were analyzed for VOCs, samples. Cadmium, chromium, mercury,
SVOCs, inorganic species, and silver, and zinc were reported above
radionuclides. subsurface background concentrations in

more than half the samples. Beta
radioactivity was reported above subsur-
face background in less than half the
samples.

1993, Radian OU B1 RI/FS. Sediment samples were Cadmium (3.6 mg/kg) was reported
Corporation collected in the ditches draining OU BI above sediment background concentra-

and from Magpie Creek. Samples were tions in a sample from base boundary.
analyzed for SVOCs, inorganic species,
and radionuclides.

1993, CH2M HILL Preliminary Assessment of sites and Identified areas to be investigated in OU
locations in OU C. C through records review, site visits, and

interviews with base personnel.

Ongoing0 Monthly sampling of water in Magpie No major violations reported.
McClellan AFB Creek, in compliance with NPDES

permit.

Ongoing Radian Groundwater Sampling and Analysis Concentrations of TCE, cis-1,2-DCE,
Corporation Program to determine groundwater and 1,1-DCA have been consistently

contaminant concentrations reported in samples from MW-206,
about 20 feet east of PRL 60. A plume
of contaminated groundwater flowing
past IC 15 has also been identified; it
apparently originates in OU Cl.

* Estimated concentrations; less than 5 times the detection limit.

NOTE: Acronyms are defined in the acronym list at the beginning of this SAP.
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TABLE S.7-2. DATA QUALITY OBJECTIVES FOR PRL 23

Problem Statement

Contaminants in Magpie Creek could have contaminated sediments in the skimming basin.

Decision to be Made

"* Determine if sediments in PRL 28 contain contaminants.
"* Determine the location priority.

Inputs to the Decision

Level MI data for sediments.

Boundaries of the Study

Sediment samples from within the skimming basin.

Decision Rule

0 If organic compounds are reported in sediment samples, then sediments are contaminated.
• If inorganic species are reported above background concentrations in sediment samples,

then sediments or soils may be contaminated and the decision process for inorganic species
should be applied.

* If all data collected are validated, proceed to Data Evaluation DOOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Composite sediment sample MCI will be a 5:1 composite of basin sediments.

(Continued)
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TABLE 5.7-2 (Continued)

DATA QUALITY OBJECTIVES FOR PRL 60

Problem Statement

Contaminants in the water may have contaminated the sediments and subsurface beneath PRL
60. The unlined ponds of PRL 60 may provide a hydraulic driving force for vertical
contaminant migration.

Decision to be Made

"* Determine if contamingants in the water have contaminated the sediments.
"* Determine if contaminants have migrated to the subsurface.
"* Determine if water leaking from the ponds is providing a driving force for contaminants at

other sites to migrate vertically.
"* Determine the location priority.

Inputs to the Decision

Lvel H/I for VOCs in soil gas; Level H1 for organic compounds and inorganic species in soil;
Level II for bulk density samples.

Boundaries of the Study

Soil gas samples will be collected from the four dry piezometers surrounding PRL 60, and from
20 to 80 feet BGS beneath PRL 60. Sediment samples will be collected from the bottom of the
ponds. Physical parameters will be collected &om 20 to 80 feet BGS.

Decision Rule

"* If organic compounds are reported in sediment samples, then sediments are contaminated.
"* If inorganic species above background concentrations are reported in sediment or soil

samples, then sediments or subsurface soil may be contaminated and the decision process
for inorganic species should be applied.

"* If VOCs are reported in the soil gas and if concentrations are greater than adjacent or
surrounding borings, the contamination may have originated at this location.

"* If vadose zone soils are wet or saturated from the ponds are providing a driving force for
vertical contaminant Migration.

"* If all data collected are validated, proceed to the Data Evaluation DOOs (see Section
4.22).

Limits on Ucertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Desip

Sediment samples ML1 - ML8 will be placed near and between the aeration pipes and at regu-
larly spaced intervals in the oxidation ponds to determine if sediments are contaminated.
Borigs SBI and SB2 will be angle borings drilled beneath the ponds to determine the vertical
extent of contamination and if the ponds are a hydraulic driving force to groundwater.

(Continued)
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"TABLE S.7-2. (Continued)

DATA QUALITY OBJECTIVES FOR SOIL AND SOIL GAS AT PRL P410

Problem Statement

Contaminants carried in Magpie Creek could have contaminated the subsurface.

Decision to be Made

"* Determine if sediments in Magpie Creek contain contaminants.
"* Determine if any contaminants have migrated to the subsurface.
"• Determine the location priority.
"* Determine if soil gas is contaminated and the ewtent of the smear zone for OU C1.

Inputs to the Decision

Level II/[I data for soil gas; Level III data for sediments and subsurface soil.

Boundaries of the Study

Soil gas samples from 20 to 100 feet BGS; sediment samples from the surface of the creekbed
to 5 feet below the creekbed.

Decision Rule

* If VOCs are reported in sail gas and if concentrations decrease with depth, then the soil
gas contamination may omiginate at this location.

0 If VOC concentrations are low or not detected in the shallow soil gas (<40 feet BGS), but
are reported or increase with depth in the deep soil gas (>40 feet BGS), the soil gas
contamination is probably from the smear zone left by declining water levels.

* If organic compounds are reported in sediments samples, then sediments are contaminated.
0 If inorganic species above background concentrations are reported in sediment or soil

samples, then sediments or subsurface soil may be contaminated and the decision process
for inorganic species should be applied.

0 If organic compounds from the location are reported in soil samples, then Magpie Creek
has contaminated the subsurface soil.

a If all data collected are validated, proceed to the Data Evaluation DOOs (see Section
4.2.2).

Uniits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Composite surface scrapes MC2 and MC3 will be placed at the outfall from PRL 60 and the
diversion dam to PRL 28, respectively. Hand augers HAI-HA4 will be drilled within the
creek. Samples will be placed at low spots, outfalls, and on the deposition bank of curves in the
creek. Samples will not be placed in locations where previous investigations have already
collected adequate data. Boring SB3 will be drilled adjacent to the creekbed and east of the
area where VOCs were reported in soil during 1988.

,oucs&AP2 •Wb 5.7-9



TABLE 5.7-2. (Continued)

DATA QUALITY OBJECTIVES FOR GROUNDWATER BENEATH PRL P-10

Problem Statement

The western edge of the OU C1 plume has not been bounded.

Decision to be Made

"* Determine if groundwater flow directions.
"* Determine if the groundwater beneath PRL P-10 is contaminated.
"* Determine location priority.

Inputs to the Decision

level HI data for groundwater. Previous groundwater flow and contaminant data.

Boundaries of the Study

Groundwater samples from the A monitoring zone.

Decision Rule

* Contaminants from the location have contaminated the groundwater if all of the following
are true:
- Organic compounds above background are reported in groundwater samples

downgradient of the location.
- Those suites of compounds are alsc reported in soil gas beneath the location, and
- Those compounds are not reported or are reported at lower concentrations in

upgradient samples.
* If all data collected are validated, proceed to Data Evaluation DOOs (see Section 422).

Umits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Desig

Boring SB3 will be drilled to groundwater and sampled. It will be converted to a groundwater
monitoring well and sampled after it is installed and developed.

NOTE: All acronyms are defined in the acronym list at the beginning of the SAP.
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TABLE $.7-4. SAMIWNG AND FIELD SPECIFICATIONS FOR IC 15

Maximum Depth
Boring/Location Name Referece Point Distance Interval (ft BGS)

MLI MW-77 429'N, 38'W 0.25
ML2 MW-77 244'N, 20'W 0.25
ML3 MW-77 78'S, 21'W 0.25
ML4 MW-77 348'S, 27'W 0.25
ML5 MW-77 577'S, 21'W 0.25
ML6 MW-78 95'N, 43'E 0.25
ML7 MW-78 555'N, 46'E 0.25
MLU MW-77 64'S, 60'W 0.25
MCI Northeast inner cornet of PRL S-28 13'S, 32'W 0.25
MC2 MW-80 420'N, 25'W I
MC3 MW-80 347'N, 15'W 1

HAl Northwest corner of Bldg. PRL S-28 94'N, 11'E 5
HA2 Northwest comer of Bldg. PRL S-28 97'N, 272'W 5
HA3 MW-35S 133'N, 557'E 5
HA4 MW-35S 120'N, 209'E 5

Brns
SBI Southeast comer of Bldg. 788 399'N, 131'E 110"
SB2 Southeast corner of Bldg. 788 124'S, 140'E 110'
SB3 Northwest comer of Bldg. 788 158'N, 51'E 100

' Boring depth.
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5.8 Field Sampling Plan for Investigation before it was discharged to Magpie Creek.
Cluster (IC) 16 (Potential Release The effluent was reportedly pumped to the
Location [PRL] 50, PRL 51, and smaller pond. When that pond was full, the
portions of Don Julio Creek) water was pumped into the larger pond

(Gregory, 1989). The location of the piping
Investigation Cluster 16 comprises from the IWTP is not known. Since 1989, the

PRLs 50 and 51 and the portion of Don Julio ponds have held rainwater and may be used by
Creek from PRL 50 to the McClellan Air the IWTP for effluent storage during peak
Force Base (AFB) boundary (Figure 5.8-1). water periods. The larger, western pond is
The IC is located on either side of Patrol Road earthen lined and has vegetation growing on its
in the central portion of Operable Unit (OU) banks; the smaller, eastern pond is lined with
C. Monitoring Wells (MWs) 81 and 82 are cement. Capacity of the two is reported to be
located within PRL 51; both wells are 2-inch ten million gallons (Gregory, 1989). Depths
piezometers and are currently dry. of the ponds are estimated to be about 11 feet.

Potential Release Location 50, a Investigation Cluster 16 includes the
former settling pond next to Don Julio Creek, portion of Don Julio Creek surrounding PRL
appears on aerial photographs taken from 1956 50 and the rest of the creek downstream to the
through 1958; by 1959, it was filled in with point where it exits McClellan AFB. The
soil (CH2M HILL, 1993). The pond may creekbed is lined with cement surrounding
have been used for creek water; however, this PRL 50 and to the north fence at PRL 51;
i:; not certain. Today, the location is a dirt beyond the fence, the creek is unlined. The
turnout on Patrol Road. An oil skimming ditch connecting Don Julio Creek with Magpie
system was installed in the creek along the Creek (to the south) was constructed in 1957;
edge of the turnout about 1970, and currently when the ditch was lined is unknown. A
operates when creek flow is low. Creek water portion of the creek was realigned west of
is diverted into the oil/water separator by PRL 51 in approximately 1988 as part of a
means of a 1-foot diversion dam (Figure habitat restoration project.
5.8-1). Oil collected at the separator is
removed by tanker truck and transported to the Previous investigations of IC 16 are
Industrial Wastewater Treatment Plant summarized in Table 5.8-1.
(IWTP). The boundaries of PRL 50 have been
expanded in this Sampling and Analysis Plan 5.8.1 Data Quality Objectives
(SAP) to include the oil/water separator.

Data quality objectives for IC 16 are
Potential Release Location 51 com- shown on Table 5.8-2.

prises two raised water holding ponds con-
structed in 1980; both are surrounded by 5.8.2 Sampling Plan
levees. They were built for a reclamation
project that used treated effluent from the Proposed sampling locations are shown
IWTP for irrigation (CH2M HILL, 1993); the on Figures 5.8-2 and 5.8-3. Previous sampl-
project was stopped in 1985. During high ing locations are shown on Overlay A.
flow periods (rainfall events) from 1985 to Potential contaminants of concern and
1989, the ponds held treated IWTP effluent sampling and analytical matrix for IC 16 is
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shown in Table 5.8-3; field specifications for pounds, polychlorinated biphenyLs, inorganic
sampling locations are included in Table 5.8-4. species, petroleum hydrocarbons, and cyanide.

Rationale and specific objectives for Six hand augers (HAl-HA6) will be
sampling locations are outlined below, drilled in the creek, in areas where sediments

have accumulated: behind the diversion dam
Boring SB3 will be drilled to ground- by the oil/water separator inlet; at the right-

water and converted to a monitoring well to angle bend southwest of PRL 50, where semi-
help determine contaminant concentrations and volatiles were previously detected; at the
groundwater flow directions in support of the confluence of Don Julio Creek and a tributary
Groundwater OU RIIFS. near the base boundary; and at the base boun-

dary. The surface scrape samples at HAl and
Deep soil gas samples will be collected HA2 (where the creek is lined) will be 5:1

from the screened intervals of MW-81 and composite samples of creek sediments.
MW-82 and analyzed to determine whether
volatile organic compounds (VOCs) are Physical parameter samples will be
present in the deep soil gas. Both wells are collected from different soil types in the
located on the levees surrounding the ponds at Boring SB3 to provide information for vadose
PRL 51, are screened at approximately 85-95 zone modeling and for evaluation of remedial
feet below ground surface (BGS), and are alternatives.
currently dry.

Borings SBI, SB2, and SB4 will be
drilled in the levees of PRL 51 to 40 feet
below grade and sampled for soil gas
contamination. The purpose of the borings is
to determine if any VOC contamination from
PRL 51 has migrated into the subsurface.

Boring SB5 will be drilled to 40 feet
BGS through PRL 50 to determine whether the
contents of the former settling pond have
contaminated the environment. Soil samples
will be collected at 5 and 10 feet BGS. Soil
gas samples will be collected from about 20 to
40 feet BGS.

Sediment samples will be collected
from the holding ponds at PRL 51. Eight
sediment samples (MLI-ML8) will be
collected from the bottom of the ponds to
determine if IWTP effluent held in the ponds
contaminated the sediments. Contaminants of
concern include semivolatile organic com-

oucSAPM2Wj' 5.8-2



7C
z

0ý0

III

< 0'
00

3CC

Go 0 L
'4. LaLa

x 0.

w CL

o 0

_6 U.i0
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ / rI

oo 21/ N

uiLa LL
0uc 3 IpA A V4

5.8-3i



TABLE S.8-1. PREVIOUS INVESTIGATIONS AT IC 16

Year, Contract Scope of Investigation Key Findings

1977, McClellan Sample collected for PCB analysis after PCBs were detected at 0.014 mg/kg.
AFB PCBs were detected in IWrP effluent.

Sample collected just south of PRL 50;
exact location is not known.

1985, McLareM Investigation of potential contamination at Samples were analyzed for volatiles,
Environmental PRLs 50 and 51. At PRL 50, one waste semivolatiles, pesticides, and metals. No
Engineers sample boring drilled to 70 feet BGS. At priority pollutant compounds were

PRL 51, two soil sample borings were detected. A grain size analysis was
drilled and converted to monitoring wells. performed on one sample from each

boring.

1986, McClellan Sediment and water samples collected Sediment sample collected from creekbed
AFB along Don Julio Creek; purpose of between PRL. 50 and 51 contained

investigation unknown. SVOCs, including benzo(a)pyrene at 451
pug/kg. Semivolatiles were at lower
concentrations or not detected in samples
collected downstream.

1989, Radian Basewide investigation of stream water Water samples were collected from both
Corporation and sediments for potential organic azd ponds at PRL 51; low concentrations of

inorganic contamination, total and dissolved metals were detected.
No background concentrations for metals
in surface water have been established for
comparison; however, results were at
least two orders of magnitude below
STLCs. Water samples collected from
Don Julio Creek contained low levels of
oil and grease and total petroleum hydro-
carbons. Hand auger sediment samples
collected from the surface to 3 feet deep
near the holding ponds contained arsenic
above subsauface background levels, oil
and grease, TPH, and cyanide.

1989, Radian Surface soil gas investigation At PRL 50, maximum OVA and HNus
Corporation readings at the soil surface were 1.1 and

0.4 ppmv, respectively. At PRL 51,
maximum readings were 4.0 and 17
ppmv, respectively.

NOTE: All scroanyms are defined in the acronym list at the beginning of the SAP.
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TABLE $.8-2. DATA QUALITY OBJECTIVES FOR PRL 50

I

Problem Statmnmt

Compounds in the settling pond may have contaminated the sediments and subsurface beneath PRL
50.

Decision to be Made

• Determine if contaminants in the water have contaminated the subsuffw.e.
• Determine the iocafim priority.

Inputs to the Decision

Levd H/I• data for VOCs in soil gas; Level HI data for organic compounds and inorganic species
in rail.

Boundaries of the Study

Soil gas samples will be collected from 20 to about 40 feet BGS. Soil samples will be collected
from 5 to 10 feet BGS.

Decision Rule

• If organic compounds are reported in soft samples, then the soil has been contaminated.
•- • If inorganic species above subsurface background €onc•tratious are reported, then the soil

) may be contaminated and the decision process for inorgsak species should be applied.

• If VOCs are reported in the soil gas and if concentrations are treater than adjacent or
surrotmding bo•gs, the contamination may have originated at this location.

• If all data collected are validated, proceed to the Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical date must meet project specifications for lm•'isioa and accuracy.

Sample Design

Boring SB.5 will be drilled in the middle of the former settling pond location.

(Continued)
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TABLE 5.8-2. (Continued)

DATA QUALITY OBJECTIVES FOR SOIL AND SOIL GAS AT PRL S1

Pobm Statment

Contaminants in the water my have contaminated the sediments and subsurface beneath PRL 51.

Decision to be Made

"* Determine if contaminants in the water have contaminated the sediments.
"* Determine if contaminants have migrated to the subsurface.
"* Determine the location priority.

Inputs to the Decision

Level /I/ii for VOCs in soil gas; Level I1 for organic compounds and inorganic species in soil.

Boundarim of the Study

Soil gas samples will be collected from the two dry piezometers at PRL 51, and from 20 to about
100 feet below grade (i.e., 30 to 110 feet below the levees). Sediment samples will be collected
from the bottom of the ponds.

Decision Rule

"* If organic compounds are reported in sediment samples, then pond sediments are
contaminated.

"* If inorganic species above background concentrations are reported in sediment samples, then
the sediment may be contaminated, and the decision process for inorganic species should be
applied.

"• If VOCs are reported in the soil gas and if concentrations are greater than those in adjacent or
surrounding borings, the contamination has originated at this location.

"* If VOCs are reported in soil gas and if concentrations decline with depth, then the
contamination may originate at this location.

"* If VOC concentrations are low or not detected in the shallow soil gas (< 40 feet BGS), but
are reported or increase with depth in the deep soil gs (>40 feet DOS), the contamination is
probably from the smear zone left by declining water levels.

"* If all data collected are validated, proceed to the Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncetainty

Analytical data must mwet project specifications for precision and accuracy.

Sample Deip

Borings SBI-SB4 will be drilled along the outer levee of PRL 51. Boring SBI is located in the
area where elevated surface soil gas concentrations were reported. Soil gas samples will be
collected from the bottom of dry wells MW-81 and MW-82. Sediment samples MCI-MCS will
be collected in the pond sediments at regularly spaced locations.

(Continued)
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TABLE 5.8-2. (Continued)

DQOs FOR GROUNDWATER BENEATH PRL 51

Problem Statmnut

Date on groundwater flow directories and contaminmnt migration uwestern OUC are sparse.

Decision to be Made

" Determine groundwater flow directions.
"* Determine if the groundwater beneath PRL 51 is contaminated.
"• Determine location priority.

Inputs to the Decision

Level III data for groundwater. Previous groundwater flow and contaminant data.

Boundaries of the Study

Groundwater samples from the A monitoring zone.

Decision Rule

"* Contaminants from the location have contaminated the groundwater if all of the following are
true:
- Organic compounds or inorganic species above background are reported in groundwater

samples downgradient of the location,
- Those suites of compounds or species are also reported in soil gas or soil beneath the

location, and
- Those compounds or species are not reported at lower concentrations in upgradient

samples.
"* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Smpe Dei

Boring SB3 will be drilled to groundwater and sampled. It will be convered to a grundwate
monitoring well and sampled after installation and development.

oucSAPt0n M4ks 5.8-7



TABLE 5.8-2. (Continued)

DATA QUALITY OBJECTIVES FOR DON JULIO CREEK

Problem Statemnent

Contaminant carried in Don Mulo Ciee& could have conthwinated the sediments or migrated off
bane.

Decision to be Made
"* Determine if sediments in Don Julio Creek contain contminants.

" Determine the location priority.

Inputs to the Decdsion

Level IMI data for soil•i,

Boundaries of the Sbudy

Sediment samples will be collected from the creekbed and 5 feet beneath the creekbed.

Decision Rule

"* If organic compounds are reported in sediment or soil samples, then sediments are
contaminated.

"* If inorganic species above background concentrations ar reported in sediment samples, then
the sediments may be contaminated and the decision process for inorganic species should be
applied.

"* If all data collected are validated, proceed to the Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Degn

Hand augers HAI-HA6 will be placed at low spots, the diversion dam, and on deposition bank of
beads in the creeL Samples will not be placed in locations where previous investigations have
already collected adequate data. Surface samples at HAl and HA2 will be 5:1 composite samples.

NOTE: All acronyms wm defined in the acronym list at the beginning of the SAP.
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TABLE 5.8-4. SAMPLING AND FIELD SPECIFICATIONS FOR IC 16

Doting/Location Maximon Depth
Name Refetince Point Distance Interval (ft BGS)

SBI MW-81 6'N, 79'W 55
SB2 MW-81 139'N, 232'W 55
SB3 MW-82 151'N, 222'W 100
SB4 MW-82 65'S, II8'E 55
SBS Oil/water separator 60'S, 37'W 45

Hand Au
HAI Oil/water separator 7'N, 10'E 5
HA2 Southeast corner of Bldg. 1205 O'N, 90'E 5
HA3 Northeast comer of fence 109'N, 257'W 5
HA4 Northwest corner of fence 61'N, 39'E 5
HAS Intersection of Creek w/Base boundary 16'N, 1S7'E 5
HA6 Intersection of Creek w/Base boundary 26'N, 26'E 5

MLI MW-82 29'N, 50'W 0.25
ML2 MW-82 45'S, 55'W 0.25
MU MW-82 34'N, 157'W 0.25
Mh4 MW-82 58'S, 166'W 0.25
ML5 MW-82 61'S, 290'W 0.25
ML6 MW-82 30'N, 284'W 0.25
ML7 MW-82 21'S, 43'E 0.25
ML8 MW-82 21'N, 94'E 0.25

OUcSAPM2U%4b 5.8-13



5.9 Field Sampling Plan for Investigation aircraft engine. These trenches were reported
Custer (IC) 17 (Confirmed Sites to be somewhere south of CSs 11, 12, and 13,
(CSs) 43, 52, 67, and Potential but were not located during McLaren's 1985
Release Locations [PRLs] 15 and 16) investigation. One valve was recovered during

the investigation of CS 67 in 1985. Surface
Investigation Cluster 17 comprises CSs disturbance was noticed south of CS 67, near

43, 52, and 67, and PRL 15 and 16 (Figure where the valve was found, in aerial photo-
5.9-1). The IC is located in the central graphs taken after 1946. A 1956 photograph
portion of Operable Unit (OU) C. showed another disturbed area east of CS 43.

These surface disturbances are thought to be
Confirmed Site 43 is an inactive PRLs 15 and 16.

unlined waste disposal trench that was approxi-
mately 405 feet long, 50 feet wide, and 20 feet Tank 702 was a 250-gallon diesel
deep (CH2M Hill, 1993). Reports indicate underground storage tank (UST) located near
that the trench received wastes from the mid- Building 702. The UST was installed in 1959
1940s to 1957. Wastes disposed in the trench and removed in 1989. Information regarding
include demolition debris, burned wood, metal potential contamination and remedial activities
debris, glass, and plastic. The trench was were unavailable.
backfilled with soil sometime between 1959
and 1963. Don Julio Creek flows through

portions of IC 17. The creek receives runoff
Confirmed Site 52 is an inactive burial from OU D and the northern portion of OU C.

pit just south of CS 43. The pit was approxi- The western section of the creek is lined with
mately 420 feet long by 50 feet wide and is steel.
visible on aerial photographs taken from 1956
to 1959. Wastes reportedly consisted of Previous investigations of IC 17 are
metals, burned material, and concrete. In summarized in Table 5.9-1.
1959 the southern half of CS 52 was covered
by a concrete n.-t. Since 1960, a dirt road 5.9.1 Data Quality Objectives
(Shelter Road) has traversed the middle of CS
52. The data quality objectives for this

stage of the RI at IC 17 are shown on Table
Confirmed Site 67 is another inactive 5.9-2.

burial pit. The pit was approximately 240 feet
long and 160 feet wide and may have been 5.9.2 Sampling Plan
used between 1959 and 1963. Concrete,
plastic film, metal debris, wood, burned Proposed sampling locations are shown
material, paper, and asphalt have been found on Figure 5.9-2. Overlay A shows previous
in the pit. sampling locations, including those used to

construct cross sections through the area.
Potential Release Locations 15 and 16 Three cross sections of IC 17 (shown on

are reportedly sodium valve disposal pits. The Figures 5.9-3, 5.9-4, and 5.9-5), were used to
sodium valves were designed to deliver fuel to target lithologic layers for sample collection
the ignition chamber in a piston (reciprocating) within each burial pit. Potential contaminants

OUCSAP/042894/jks 5.9-1



of concern and the sampling and analytical Boring depths may vary depending on the
matrix for IC 17 are shown in Table 5.9-3; bottom of the waste and the decisions made
field specifications for sampling locations are with the boring decision diagram (Section 4.4).
included in Table 5.9-4. Borings drilled through the waste material will

be cased to at least 10 feet below the bottom

Rationale and specific objectives for of the pits.
sampling locations are outlined below.

Borings SB2 and SB14 (PRL 15) and
Magnetometer and electromagnetic sur- SB 12 (PRL 16) will be drilled in the sus-

veys will be conducted at each pit prior to pected locations of the sodium valve trenches
drilling at the location. If objects which may at PRLs 15 and 16. In addition to the standard
be buried drums are identified (see Section contaminants of concern (COCs) at suspected
4.4), then proposed borings in the area will pits (see Table 4-11 in Section 4.3.2), soil
not be drilled and trenches will be dug to from these PRLs will be analyzed for CS 43
locate the anomaly and remove any buried and CS 67 COCs due to their close proximity
drums. Soil samples will be collected as to the known pits and the boundaries of those
specified in Section 4.4. Standard operating pits are not clearly defined.
procedures for digging trenches and removing
drums are included in Appendix B to this Boring SB13 will be drilled and samp-
report. led just south of Building 702 in the approxi-

mate former location of Tank 702. The tank
Three to four borings will be drilled location will be confirmed through a record

through the approximate center of each pit search of Civil Engineering construction dia-
(SB1 through SB4 in CS 43, SB5 through SB8 grams. Samples will help determine whether

in CS 52, and SB9 through SB 1 in CS67). the tank has leaked and contaminated the
Borings will be spaced about 100 feet apart. subsurface. Soil gas samples will also be
Samples will be col, .:ed from within the collected to confirm no other contaminants
waste materials to characterize the hetero- besides diesel are present.
geneous nature of the wastes, and to determine
whether contaminants in those wastes have Four hand augers (HA1 through HA4)

migrated beneath the pits. Samples analyzed will be sampled at bends, confluences, and at
for organic compounds will be composited 4:1 locations where the seasonal creeks pass
over approximately 10-foot intervals in the pits through IC 17. Surface samples collected at
to characterize the waste. (In CS52, where these locations will be composited 5:1.
there may not be enough waste material to Results will indicate if sediments have been
composite, discrete samples will be collected.) contaminated from activities within or

Beneath the pits, discrete samples will be upstream from IC 17.
collected from the native soil. The discrete
sample yielding the highest concentration of Scrape sample MS1 will be collected
inorganic constituents relative to the in the lined ditch (Don Julio Creek) west of IC
constituents toxicity will be analyzed for 17 to determine whether creek sediments are
soluble metals (Section 4.3.2). Soil gas contaminated. The sample will be composited
samples will be collected from within the pits 5:1.
and from the sandy layers beneath them.

OUCSAP/O50M94/jkt 5.9-2
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TABLE $.9-. PREVIOUS INVESTIGATIONS AT IC 17

Year, Contractor Scope of Investigations Key Findings

1982, Eagineering Installed the dual-completion well Before MW-20S went dry in 1985, its
Science MW-20S/D downgradient of CS 43. groundwater samples contained

benzene, ethylbeazene, toluene, anthra-
cene, naphthalene, and fluorene.

1985, McLaren Investigation of potential contamination Investigation was unable to locate PRLs
Environmental at CSs 43, 52, 67, and PRIs 15 and 15 and 16; possible locations were
Engineers 16. GPR surveys were conducted at redefined. AVOC, HVOC, SVOC,

CS 43, PRi..s 15 and 16. A total of 74 TPH, PCB and inorganic contaminants
borings were drilled, were reported in soil samples from CS

43, CS 52, and CS 67. Boundaries of
the CSs were delineated, although not
always clearly, from GPR.

1987, Radian Solid waste assessment test of CS 43. Low levels of PCE, TCE, carbon tetra-.
Corporation Six soil gas probes were placed in and chloride and methyl chloroform were

around the CS, at depths of 4-7 feet. detected. Benzene was reported at 600
ppbv in one probe.

1988, Radian Basewide investigation of stream water Water samples contained <6 mg/L of
Corporation and sediments for potential organic and oil/grease and TPH. Sediment samples

inorganic contamination. Samples were contained dichlorofluoromethane,
collected from Don Julio Creek in IC phenol, cadmium, and oil/grease.
17.

1993, CH2M Hill Preliminary Assessment of sites and Identified areas to be investigated in
locations in OU C. OU C through records review, site

visits, and interviews with base
personnel.

Ongoing, Radian Groundwater sampling and analysis Concentrations of TCE and 1,2-DCE
Corporation program to determine groundwater have been reported in MW-62 located

contaminant concentrations. at the southern end of CS 67.

NOTE: Acronyms anr defined in the acronym list at the beginning of the SAP.
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TABLE 5.9-2. DATA QUALITY OBJECTIVES FOR CS 43, CS 52, AND CS 67

Problem Statement

Materials disposed in burial pits at CSs 43, 52, and 67 may have contaminated the subsurface and
groundwater.

Decision to be Made

"* Determine if contaminants have migrated vertically from the pts.
"* Determine the location priority.

Inputs to Decision

Level 11/111 data for organic and inorganic constituents in soil; Level [11M11 for soil gas.

Boundaries of the Study

Soil gas samples from approximately 20 to 40 feet BGS; waste samples from within the burial pit;
and soil samples from approximately 2 to 30 feet BGS in and beneath the pits.

Decision Rule

* If VOCs are reported in the soil gas and if concentrations are greater than adjacent or
surrounding borings, the contamination may have originated at this location.

"* If organic contaminants are reported in the soil beneath the waste material, then contaminants
have migrated from the burial pit.

"* If inorganic species are reported in samples of waste material and if the same suites of species
are reported above subwurace background cocentrations in soil samples from beneath the
waste material, then inorganic oontaminauts may have migrated from the burial pit, and the
decision process for inorganic species should be applied.

"* If all data collected are validated, proceed to Data Evaluation DQOx (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Borings SBil, SB2, SB3, SB4, SBS, SB6, SB8, SB12, and SB14 will be drilled approximately 100
feet apart through the disposal pits. Samples will be collected from within the waste material to
characterize the contents. and approximately 10 feet beneath the bottom of the pits to determine if
contaminants in the pits have migrated vertically.

(Continued)
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TABLE S.9-2. (Continued)

DATA QUALITY OBJECTIVES FOR FRLs 1S AND 16

Problem Statement

Sodium valves may have been disposed into the pits at PRLs 15 and 16.

Decision to be Made

* Determine if the burial pits exist.
* Determine if contaminants are present in the pit.
* Determine the location priority.

Inputs to Decision

Level I/II/ data for VOCs in soil gas; Level IMI data for organic and inorganic constituents in soil.

Boundaries of the Study
Soli gas samples will be collected from approximately 20 to 40 feet BGS; soil samples winl be
collected from 10 to 20 feet BGS.

Decision Rule

0 If physical evidence of waste or disturbed soil it found, together with positive analytical data,
then the location was used as a burial pit.

* If organic compounds are reported in soil samples, then the subsurface is contaminated.
* If inorganics are reported above subsurface background concentrations in soil samples, then

inorganic contamination may exist and the decision process for inorganic species should be
applied.

9 If VOCs are reported in the soil gas and if concentrations are greater than adjacent or
surrounding borings, the contamination may have originated at this location.

* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design
Boings SB2, SB 12, and SB14 will be drilled at 100-foot intervals through the suspected locations of
the burial pits.

(Continued)
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TABLE 53.9-2. (Continued)

DATA QUALrrY OBJECTIVES FOR DRAINAGE CREEKS AND DON JULIO CREEK

Problem Statement

Contaminants may have flowed into the drainage ditch and creek and contaminated sediments and the
subsurface.

Decision to be Made

" Determine if organic or inorganic species have entered the creek sediments.
" Determine the location priority.

Inputs to the Decision

Level MI data for organic and inorganic species in soil.

Boundaries of the Study

Soil samples will be coliected from the creekbed to 5 feet below the creekbed.

Decision Rule

0 If organic species are reported, sediments or soil are contaminated.
* If inorganic species ar reported above backgpound concentrations, the sediments may be

contaminated and the decision process for inorganic species should be applied.
* If all data collected ar validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Hand augers HAl-HA4 will be placed on deposition banks of curves and confluences in the creek.
Surface scrape MCI will be placed in Don Julio Creek within the boundaries of IC 17.

(Continued)
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TABLE 5.9-2. (Continued)

DATA QUALITY OBJECTIVE FOR TANK 702 IN IC 17

Problem'Statement

Diesel foel may have leaked fr-om the umderground tank or massciaWe piping.

Decision to be Made

"* Determine if leaks in the tank or piping have contaminated the soil with TPH.
"* Determine if the soil gsw is contaminated.
"* Determine the location priority.

Inputs to the Decision

Level EM11 data for soil gas; Level IM for organic constituents in soil.

Boundaries of the Study

Soil gas samples will be collected from 20 to 40 feet BUS; soil samples will be collected from 10 to
30 feet BUS.

Decision Rule

"* If petroleum hydrocarbons are reported in the soil adjacent to and/or beneath the tank, leaks
from the tank have contaminated the subsurface.

"* If all data collected are validated, proceed to Data Evaluation DQOa (see Section 4.2.2).

oUnist on.9-Sai
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TABLE 5.9-4. SAMPLING AND FIELD SPECIFICATIONS FOR IC 17

Maxim ua Depth

Boring Location Reference Point Distance Interval (ft BGS)

Sediment Sample

MCI MW-34S 99'S, 141'W 0.25

Hand Augers

HAl Northwest corner of Bldg. 702 332'N, 119'W 5
HA2 Northwest comer of Bldg. 702 52'N, 14'E 5
HA3 Southwest comer of Bldg. 702 33'N, 174'E 5
HA4 MW-44S 133'N, 4'E 5

BoringS

SB2 Southeast corner of Bldg. 702 56'S, 19'E 45
SB2 Southeast corner of Bldg. 702 84'S, 150'E 45
SB3 Southwest corner of Bldg. 702 49'S, 40'W 45
SB4 Southwest corner of Bldg. 702 33'S, 160'W 45
SB5 MW-34S 87'N, 37'E 45
SB6 MW-34S 13'S, 27'E 45
SB7 MW-34S 108'S, 15'E 45
SB8 Northwest comer of Bldg. 704 177'N, 148'W 45
SB9 MW-62 187'N, 39'E 45
SB10 Northwest corner of Bldg. 702 165'N, 57'W 45
SB1 1 Northwest comer of Bldg. 702 136'N, 147'W 45
SB12 MW-82 17'S, 38'W 45
SB13 Southwest corner of Bldg. 702 14'S. 4'W 45
SB14 Southeast corner of Bldg. 702 9'S, 72'E 45

OUCSAP/04294/jks 5.9-16
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5.10 Field Sampling Plan for Investigation 1988). Currently, the sump is connected to

Cluster (IC) 18 (Potential Release, the IWL.
Location [PRLJ 49, PRL 66C, and
PRL L-7C) Previous investigations conducted at IC

18 are summarized in Table 5.10-1.
Investigation Cluster 18 comprises

PRL 49, PRL 66C, and a section of the Indus- 5.10.1 Data Quality Objectives
trial Wastewater Line (IWL) (PRL L-7C). All
three sites trend north/south through the The data quality objectives of this
central portion of OU C (Figure 5.10-1). stage of the Remedial Investigation (RI) at

IC 18 are shown on Table 5.10-2.
Potential Release Location 49 was

identified as a surface depression in aerial 5.10.2 Sampling Plan
photographs and was reported to be a covered
burial pit (McLaren, 1986b). There is no Proposed sampling locations are shown
information concerning quantities or types of on Figure 5.10-2. Overlay A shows previous
waste disposed at the site. A 1985 investiga- sampling locations. Potential contaminants of
tion did not locate areas of disturbed soil or concern and the sampling and analysis matrix
detect contaminants in the soil (Table 5.10-1). for IC 18 are shown in Table 5.10-3; field

specifications for sampling locations are
Potential Release Location 66C included in Table 5.10-4.

includes the drainage area directly behind
Buildings 772, 773, 7603, 7605, and 7606. Rationale and specific objectives for
These buildings are test stands and hush sampling locations are outlined below.
houses, and are first visible in aerial
photographs taken in 1972. The drainage area Soil gas samples will be collected from
extends approximately 150 feet to the west and approximately 20 to 100 feet BGS in borings
is mostly covered by asphalt and concrete. SB6 and SB14. A groundwater sample will be
Prior to installation of the IWL in 1988, PRL collected in each boring with a HydroPunch*.
66C received all the drainage from testing and These borings will be converted to ground-
maintenance operations in the test stands and water monitoring wells to determine water
hush houses. quality and groundwater flow directions.

Monitoring wells in this area were recom-
Potential Release Location L-7C is mended in the Draft Groundwater OU RI/FS.

approximately 1,500 feet long and carries
liquid waste from OU D and from the test Ten borings (SBI through SB6, and
stands and hush houses to the Industrial SBI8 through SB21) will be drilled and
Wastewater Treatment Plant (IWTP). Waste- sampled along the IWL to identify area-v where
water is collected in trenches near the back of leaks may have contaminated the subsurface.
the buildings and is released by gravity flow to The borings are located at manholes, next to
the IWL. A small sump is located west of known cracks or breaks, and at 100-foot
Building 7606. At one time, the sump drained intervals in areas rated in the 1993 IWL
to a ditch west of the building (EG&G Idaho, investigation as having a high or moderate

potential for leakage (SBI8 through SB21).

oUCA.5944, 5.10- 1



Borings SB3 through SB5 are also the test stands and hush houses. Surface soil
located within the boundaries of PRL 49. Soil samples will also be collected at Borings SB2
samples will be collected from these borings to and SB18 for the same purpose.
determine if wastes were buried at PRL 49 and
if these materials have contaminated the Physical parameter samples will be
subsurface. collected from different soil types in SB6 and

SB14 to provide information for vadose zone
Eleven borings (SB7 through SB17) modeling and for evaluation of remedial

will be drilled and sampled adjacent to the alternatives.
sumps that collect wastewater from the test
stands and hush houses. Analytical results
from these samples will indicate if leaks in the
sumps and/or drainage from the buildings have
contaminated PRL 66C. Because the sumps
are spaced closely together (about 50 feet
apart), Phase I borings will be drilled at
approximately every other sump. If analytical
results indicate this is a source area of
contamination, additional borings may be
added at the alternate sumps during Phase II.

Boring SB17 is also located near the
sump servicing Building 7606. Both soil and
soil gas samples will be collected to determine
if the sump leaked and contaminated the
subsurface.

Five hand augers (HAl through HAS)
are located in open drainage areas (low spots)
of PRL 66C. Samples will help determine
whether spills or washwater from the buildings
have contaminated the surface soils.

Hand auger HA6 is located in the
drainage adjacent to the outfall from the sump
line behind Building 7606. Samples will be
analyzed to determiL, if contaminants were
released from the drain outlet into drainage
sediments.

Eleven hand augers (HA2, and HA7
through HA16) are located in the drainage
ditches at IC 18 to determine if any contami-
nants have entered the ditches in runoff from

OUcsAPMOW2S4 5.10-2
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TABLE 5.10-1. PREVIOUS INVESTIGATIONS AT IC 18

Year, Contractor Scope of Investigation Key Findings

1985, McLaren Investigation of potential contami- Borings penetrated undisturbed soil
Environmental Engineers nation at PRL 49. Three waste profiles and HNuO readings of zero.

sample borings were drilled and No contamination or buried waste
sampled. reported.

1993, CH2M HILL Preliminary Assessment of sites and Identified area to investigate through
locations in OU C. records review, site visits, and inter-

views with base personnel.

1993, Jacobs Engineering Investigation of the IWL. Rated the section of line between MH-
Group 4C and MH-4E as having a moderate

potential for leakage.

NOTE: All acronyms are defined in the acronym list at the beginning of the SAP.
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TABLE 5.10-2. DATA QUALITY OBJECTIVES FOR PRL 49

Problem Statement

Hazardous waste may have been disposed into the pit at PRL 49.

Decision to be Made

* Determine if the burial pit exists.
* Determine if contaminants are present in the pit.
0 Determine the location priority.

Inputs to Decision

Level II/lI for VOCs in soil gas; Level III for SVOCs, TPH, and inorganics in soil.

Boundaries of the Study
Soil gas samples will be collected from approximately 20 to 40 feet BGS. Subsurface soil samples

will be collected from 10 to 20 feet BGS within the boundaries of PRL 49.

Decision Rule

"* If physical evidence of waste or disturbed soil is found, together with positive analytical data,
then the location was used as a burial pit.

"* If suites of VOCs reported in soil gas surrounding the pit are similar to suites of VOCs
reported in soil gas from within the pit, and if concentrations decrease with distance from the
pit horizontally, then the VOC contamination most likely originates at the pit.

"* If organic compounds are reported in soil samples, then the subsurface is comtminated.
"* If inorganics are reported above subsurface background concentrations in soil samples, then

inorganic contamination may exist and the decision process for inorganic species should be
applied.

"* If data collected are validated, then proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sampling Design

Borings SB3-SB5 will be drilled at manhole locations along the IWL through the center of PRL
49.

(Continued)
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TABLE 5.10-2. (Continued)

DATA QUALITY OBJECTIVES FOR SOIL AND SOIL GAS AT PRL 66C

Problem Statement

Contaminants may have spilled or washed onto the surface, and/or drained into the subsurface at
PRL 66C.

Decision to be Made

" Determine if the surface and/or subsurface has been contaminated by materials that have
drained from the nearby hush houses and test stands.

"* Determine if sumps west of the buildings have contaminated the subsurface.
"* Determine the location priority.

Inputs to the Decision

Level HI1M for VOCs in soil gas; Level MI for SVOCs, TPH, and inorganic species in soil.

Boundaries of the Study

Soil gas samples will be collected from approximately 20 to 100 feet BGS. Soil samples will be
collected at surface to 20 feet BGS.

Decision Rule

"* If organic compounds are reported in soil samples, then the surface and/or subsurface has
most likely been contaminated by drainage from test stands and hush houses or leaks in the
sumps.

"• If inorganic species are reported above background concentrations, then inorganic
contamination may exist and the decision process for inorganic species should be applied.

"* If suites of VOCs reported in soil gas surrounding the test cells and hush houses are similar to
suites of VOCs reported in soil gas adjacent to the sumps, and if concentrations decrease with
distance from the sumps horizontally, then VOC contamination most likely originates at the
sump.

s If VOC concentrations are low or not detected in the shallow soil gas (<40 feet BGS), but are
reported or increase with depth in the deep soil (>40 feet BGS), the soil gas contamination is
probably from the smear zone left by declining water levels.

"* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sampling Design

Borings SB7-SB17 will be drilled from adjacent to approximately every other sump (due to the
close proximity of the sumps). Hand augers HAl--HA5 will be drilled in the open drainage areas
of PRL 66C.

(Continued)
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TABLE 5.10-2. (Continued)

DATA QUALITY OBJECTIVES FOR SOIL AND SOIL GAS AT PRL L-7C

Problem Statement

Wastewater carried in the IWL (PRL L-7C) may have leaked and contaminated the subsurface.

Decision to be Made

* Determine if leaks in the IWL (PRL L-7C) and/or the sump have contaminated the soil gas.
* Determine the location priority.

Inputs to the Decision

Level 11111 for VOCs in soil gas.

Boundaries of the Study

Soil gas samples from approximately 10 to 100 feet BGS along the IWL.

Decision Rule

"* If organics compounds are detected in the surface and near surface soils of the drianage ditch,
then the ditch sediments are contaminated.

"* If inorganic species are reported above background concentrations, then sediments may be
contaminated and the decision process for inorganic species should be applied.

"* If VOCs are reported in soil gas along the IWL, and if concentrations decrease with distance
from the line horizontally and with depth, then VOC contamination most likely originates at
the IWL.

"* If VOC concentrations are low or not detected in the shallow soil gas (< 40 feet BGS), but are
reported or increase with depth in the deep soil (>40 feet BGS), the soil gas contamination is
probably from the smear zone left by declining water levels.

* If suites of VOCs are similar with depth, then VOCs have most likely migrated vertically.
* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Borings will be placed at locations of manholes (SB1-SB6), known cracks or breaks, and sections
rated in the 1993 IWL investigation as having a high or moderate potential for leakage
(SBIS-SB21). Borings SB7-SBI7 will be drilled from adjacent to approximately every other
sump (due to the close proximity of the sumps). Borings SB12 and SB18 will be drilled where the
drainage ditch and IWL intersect.

(Continued)
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TABLE 5.10-2. (Continued)

DATA QUALITY OBJECTIVES FOR GROUNDWATER BENEATH IC 18

Problem Statement

Data on groundwater flow directions and contaminant migration in western OU C are sparse.

Decision to be Made

"* Determine groundwater flow directions.
"* Determine if the groundwater beneath the location is contaminated.
"* Determine the location priority.

Inputs to the Decision

Level MI data for groundwater. Previous groundwater flow and contaminant data.

Boundaries of the Study

Groundwater samples from the A monitoring zone.

Decision Rule

* Contaminants from the location have contaminated the groundwater if all of the following are
true:
- Organic compounds above background are reported in groundwater samples downgradient

of the location,
- Those suites of compounds are also reported in soil gas beneath the location, and
- Those compounds or species are not reported or are reported at lower concentrations in

upgradient samples.
* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Borings SB6 and SB14 will be drilled to groundwater and sampled. Both will be converted to
monitoring wells, developed, and resampled.

(Continued)
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TABLE S.10-2. (Continued)

DATA QUALITY OBJECTIVES FOR DRAINAGE DITCHES IN IC 18

Problem Statement

Contaminants from locations in IC IS may have run off and contaminated the sediments and the
subsurface in drainage ditches.

Decision to be Made

* Determine if organic or inorganic species have entered the drainage ditches.
* Determine the location priority.

Inputs to the Decision

Level lfl for SVOCs, TPH, and inorganics in soil.

Boundaries of the Study

Soil samples will be collected from the bottom of the ditch or swale to 5 feet below the bottom of
the ditch.

Decision Rule

"* If organic species are reported in soil samples, then sediments or soil are contaminated.
"* If inorganic species are reported above background concentrations, then sediments may be

contaminated and the decision process for inorganic species should be applied.
"* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Hand augers HA7-HAI 1 will be collected in drainage ditches at bends, confluences, and exit
points. Hand auger HA6 will be located at the outfall of the sump line from Building 7606.
Surface soil sample,: will be 5:1 composite samples.

OUCSAP,022594k 5.10-9
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TABLE 5.10-4. SAMPLING AND FIELD SPECIFICATIONS FOR IC 18

Maxirmu Depth
Boring/Location Namr. Reference Point Distance Interval (ft BGS)

HA6 Southeast corner of Bldg. 7606 327'S, 35'W 5
HA7 Northwest corner of Bldg. 7606 154'S, 93'W 5
HA8 Southeast comer of Bldg. 7605 50'S, 86'W 5
HA9 Northwest comer of Bldg. 7605 170'S, 144'W 5
HAlO Northwest corner of Bldg. 772 216'S, 36'E 5
HAll Northwest comer of Bldg. 772 412'S, 106'W 5
HA12 Northeast corner of Bldg. 7606 226'N, 140'W 5
HA13 Southeast comer of Bldg. 7605 222'N, 27'W 5
HAl4 Northeast comer of Bldg. 772 227'N, 326'W 5
HA15 Southeast corner of Bldg. 772 310'N, 42'E 5
HA16 Southeast corner of Bldg. 772 313'N, 155'E 5

BorinSs

SB2 Southwest comer of Bldg. 772 98'S, 656'E 45
SB2 Southwest corner of Bldg. 771 68'S, 60'W 45
SB3 Northwest comer of Bldg. 7605 175'S, 225'E 45
SB4 Northw-!est corner of Bldg. 7605 175'S, 38'E 45
SB5 Northwest comer of Bldg. 7606 188'S, 92'E 45
SB6 Northwest comer of Bldg. 7606 190'S, 108'W 100
SB7 Southeast corner of Bldg. 772 9'S, 5'W 45
SB8 Southeast corner of Bldg. 772 9'S, 99'W 45
SB9 Southeast corner of Bldg. 772 9'S, 179'W 45
SB1O Southeast comer of Bldg. 772 9'S, 260'W 45
SB11 Northeast comer of Bldg. 772 99'S, 341'W 45
SB12 Northeast corner of Bldg. 772 94'S, 428'W 45
SB13 Northeast corner of Bldg. 772 99'S, 504'W 45
SB14 Northeast corner of Bldg. 772 99'S, 624'W 100
SB15 Southeast corner of Bldg. 7605 10'S, 68'E 45
SB16 Southeast corner of Bldg. 7605 9'S, 64'W 45
SB17 Northwest corner of Bldg. 7606 10S'S, 22'W 45
SB18 Southwest comer of Bldg. 772 104'S, 360'E 45
SB19 Southwest corner of Bldg. 772 104'S, 462'E 45
SB20 Southwest corner of Bldg. 772 104'S, 559'E 45
SB21 Southwest corner of Bldg. 772 97'S, 767'E 45

oUCsAP/0••944b 5.10-13
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5.11 Field Sampling Plan for Investigation In 1987, a Contaminated Soils Holding

Cluster (IC) 19 (Confirmed Sites Area was constructed over the Fire Training
[CS] 10, 11, 12, 13, and 14, the Fire Area. The holding area was lined with 40-mil
Training Area, and the Contami- high density polyethylene (HDPE) over a clay
nated Soils Holding Area) base. The area is about 100 feet by 300 feet,

fenced, and bermed. In July 1993, the HDPE

Investigation Cluster 19 comprises liner was removed, and the area is scheduled
Confirmed Sites 10, 11, 12, 13, and 14, the to be paved. As the liner was removed, areas
Fire Training Area, and the Contaminated of stained soil were observed on the clay base.
Soils Holding Area (Figure 5.11-1). The IC is
located in the northern portion of Operable At least two tanks are or were located
Unit (OU) C. A site summary figure (5.11-2) in the area of the pits: one underground and
schematically illustrates what is known about one aboveground. The underground tank.
IC 19. located south of CS 10, was used to dispose of

sewage from portable toilets; it was removed
Confirmed Sites 10 through 14 are in August 1993. It apparently was not

disposal pits that were used roughly from 1949 connected to any sanitary sewer line. The
to 1974, reportedly for the disposal of ash and aboveground tank is located west of the dirt
residues from waste that was incinerated else- road that runs through CS 13; it was used to
where on McClellan Air Force Base (AFB) hold fuel - such as JP-4, diesel, and con-
(CH2M HILL, 1993). It is possible that these taminated fuel - for the fires in the Fire

pits received wastes from several locations on Training Area.
base. Table 5.11-1 summarizes the sizes of
the pits and the conta'nii•,as found in Lh,;n,. The original Don Julio Creek (before it
In July 1993, the area of CSs 13 and 14 west was channelized and lined) flows through the
of the road (Figure 5. 11 -1) was graded in southeastern corner of IC 19. The creek is
preparation for construction of a contractor's unlined and trends northeast to southwest. It
staging area. Approximately 4 feet of soil carries water only seasonally, flowing to the
were removed, and no evidence of oil/water separator in IC 16 and thence off
contamination was observed. base to the west. Historically, washwater

contaminated with fuels and oils were dis-
A separate burn pit was used from charged to the creek from the hush houses of

1977 to about 1987 for fire training exercises. Building 772 and 774 in IC 20.
The pit was located over and among CSs 11,
12, and 13. Fuel and oil were placed in the Previous investigations of IC 19 are
pit and ignited. A sump was supposed to have summarized in Table 5.11-2.
been installed between the pit and Building
1088 for collection of contaminated water and 5.11.1 Data Quality Objectives
fire-suppression foam; however, it is not clear
that the sump was ever actually constructed. Data quality objectives for IC 19 are
Fire training activities currently take place shown on Table 5.11-3.

north of CSs 10 through 14.

OUCSAP/042894/jks 5.11-1



5.11.2 Sampling Plan migrated to groundwater from the pits. After
results of the HydroPunch* samples are evalu-

Previous sampling locations are shown ated, two additional borings will be drilled

on Figure 5. 11-3. Proposed sampling loca- downgradient of the disposal pits and monitor-

tions are shown on Figure 5.11-4. Cross ing wells will be installed. The locations of

sections of each site (Figures 5.11-5 through these wells will be discussed with teami merm-

5.11-9) were used to help determine sampling bers from the Groundwater OU.

depths. The sampling and analytical matrix

for IC 19 is shown in Table 5.11-4; field Magnetometer and electromagnetic sur-

specifications for sampling locations are veys will be conducted at each pit prior to

included in Table 5.11-5. drilling at the location. If objects which may
be buried drums are identified (see Section

The first step in the investigation of IC 4.4), then proposed borings in the area will

19 will be to survey the IC and place survey not be drilled and trenches will be dug to

markers from which to measure sample loca- locate the anomally and remove any buried

tions. The area currently has few landmarks drums. Soil samples will be collected as

from which to measure sample locations, specified in Section 4.4. Standard operating
procedures for digging trenches and removing

Because of the likelihood of encount- drums are included in Appendix B to this

ering methane gas caused by the degradation report.

of organic material in IC 19, both a photo-
ionization detector (PID) and flame ionization Four to six borings will be drilled to

detector (FID) will be used, both for health about 40 feet BGS through the center of each

and safety purposes and to screen vapors for pit (Figure 5.11-3). Samples will be collected

sample collection. A lower explosive limit from within the waste materials to characterize

(LEL) meter will also be used. Adequate pre- the heterogeneous nature of the wastes, and to

cautions will be taken during field activities to determine whether contaminants have migrated
prevent combustion of the methane. These beneath the pits. Samples analyzed for organic

precautions are described in Appendix B to compounds will be composited 4:1 over

this SAP. approximately 10-foot intervals in the waste to
characterize the waste. Discrete samples will

Rationale and specific objectives for be collected from the native soils about 10 feet

sampling locations are outlined below, beneath the pits. The discrete sample yielding
the highest concentration of inorganic constitu-

Seven deep borings will be drilled to ents relative to the constituents toxicity will be

sample groundwater upgradient (Borings SB1, analyzed for soluble metals (Section 4.3.2).
SB14, and SB22) and downgradient (Borings Soil gas samples will be collected from within
SB33 SB7, SB13, and SB27) of each of the the pits and from the sandy layers beneath
disposal pits. (Two IC 21 borings, B2 and them. Boring depths may vary depending on
B3, will also be used to sample groundwater the bottom of the waste and the decisions made

upgradient of the disposal pits in IC 19.) with the boring decision diagram (Section 4.4).
Samples will be analyzed for inorganic species Borings drilled through the waste material will

and semivolatile and volatile organic corn- be cased to at least 10 feet below the waste.
pounds to determine if these compounds have

OUCSAP/OSO494/jks 5. 11-2



Borings SB34 - SB37 will be located

in the Fire Training Area and Contaminated

Soils Holding Area. These borings are
intended to determine whether contaminants
from activities in those areas have contami-
nated the surface and subsurface, and to

determine whether volatile contaminants are

present in the soil gas. Samples will be
collected to determine whether inorganic
species, hydrocarbons, polycyclic aromatic

hydrocarbons (PAHs), PCBs, or dioxins/furans

are present in near-surface soils.

Hand auger HAI will be drilled in the

original Don Julio creekbed to determine
whether fuels and oils disposed to the creek

contaminated the sediments and the subsurface.

Surface scrape MCI will be collected

in the active Don Julio Creek west of CS 14 to
determine whether the sediments in the creek
are contaminated. The sample will be a 5:1
composite of creek sediments.

Physicai parameter samples will be

collected in four soil types in SB12 to provide
information for vadose zone modeling and for
evaluation of remedial action alternatives.

OUCsAP'041894/jks 5.11-3
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CS 11 CS 10
Site Status:
-- PA/Sls complete

Source Aress:
CONTAMINANTS IN CONTAMINANTS IN PitsS0

NEAR SURFACE SOIL GAS NEAR SURFACE SOIL GAS -- Pits in CS 10- CS 14

Compound ppbv Compound ppbv Groundwater Impacts:

Benzene 32,000 Me:hyi chloroform 0.6 -- Potential for contaminant migration will be
Carbon tetrachloride 60 PCE 3 evaluated during the RI
Chloroform 2,000 TCE 4
Methyl chloroform 80
Methylene chloride 1,000 Mothers. 2-6% Completed Evaluated Pathwa)s:

PCE 4,000 - Air pathway from flux of VOCs to atmosphere
TCE 8,000 __________

ýItyl hloride 56,000 CONTAMINANTS IN Evaluated Risks:

Methane 4.5% NEAR SURFACE SOIL GAS -- Health risks will be evaluated during the RI

Compound ppbv ARAP~s Evaluation:
Carbon tetrachloride 0.1 -- ARARs evaluation will be completed during the RI
Methyl chloroform 0.4

I Uncertainties:
E -. Whether DNAPLs ae present•• •0 -. Whether sites are contributing to groundwater

• • contamination
•'. -- Northern and southern boundarie of CS 10, CS$12,

20 CS 13, CS 14
-- Presence of solid objects

~-- Presence of methane gas

40 Groundwater flow and quality

Volume/Mass Estimates:

-- Estimated volume of pit material:
60 CS1O-20,415yd 3

CS lI = 6,840 yd3

"ANANTS IN SOIL CONTAMINANTS IN SOIL CONTAMINANTS IN SOIL CS 12 - 23.590 yd 3

80 CS13 = 8,310yd3

ad iggg Compound ~ igIg Compound tigfkg CS 14 = 21,470 yd&

26 2-Butanone 190 Acetone 240 - Mass will be calculated during RI
2,200 3,4-Benzolluoranthone 630 Benzerne 14

trachloroethane 19 Acetone 3,700 Bis(2-Ethylhexyl)phthalate 120 100
18 9is(2-Ethyfhexy)phthaJata 330 Chloroform 140 RPeomrmendPaslos:

260 Chloroform 53 Methylene chloride 130 -- Perform Phase [ RI
1,1to Oi-N-Butylphthsalat 280 Toluen 77 120 .- Determine if contaminants in the pits awe

yrene 430 Diphenylamine 190 contributing to groundwater contamination
Ihexyt)phthalate 650 Methyleane chloride 28 Determine groundwater flow and quality
zeno 7.300 - Determine contaminant concentrations in soil gas

1 45 Oil & Grease 1.000 mgtg 140 Determinernassofcon ton
phthaate 310

9ne 270
Schloride 200 Revision dates:

Jiphenylamine 590 160
1,700

210
! o$ 1,400 180

8S--- 970 ngt

200

22S Figure 5.11-2.

Site Summary Figure for IC 19

240 _
500 600 7CC 800 900 C19.FH - VMG 2/26'W SAC
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TABLE 5.11-1. SIZE OF PITS AND TYPES OF WASTES IN IC 19,

Average Estimated Volume of
Approxhate Thicne Of Pit Material (in yd')

Years of Average Average F11 Above Type of Material
Site Operation Width (ft) Length (ft) Wage (ft) Debris Fill in Waste

CS 10 1949-1957 100 530 5 20,415 9,815 Concrete, asphalt, debris,
metal, glass, wood,
plastic, ceramic, rubber,
other blackened material.

CS 11 1965 80 405 10.8 6,840 12,960 Burned debris, wood,
metal, plastic, paper, oily
appearance

CS 12 1965-1970 90 610 7 23,590 14,200 Burned debris, wood,
metal, glass, plastic,
plexiglass, sludge

CS 13 1969-1971 87 600 8.2 8,310 15,850 Metal, wood, plastic,
rubber, paper, glass,
sludge, carbonaceous
material

CS 14 1971-1974 70 600 8.2 21,470 12,760 Metal, glass, wood, cloth,
paper, plastic, organic
debris, black runny
material

Fire 1977-1982 2 5 0 b - NA NA NA Fuel and oils
Training
Area

Source: CH2M HILL, 1993.
b Diameter of circular pit.

oUCSAP=2IW'ks 5.11-6



TABLE 5.11-2. PREVIOUS INVESTIGATIONS AT IC 19

Year, Scope of Investigation Key Findings
Contractor

1985, McLaren Investigation of potential contamination at Samples were analyzed for VOCs, SVOCs,
Environmental CSs 10 through 14. Ground-penetrating PCBs, pesticides, and metals. VOCs,
Engineers radar surveys were conducted at all five SVOCs, PAHs, oil and grease, pesticides,

sites, and a total of 64 borings were drilled, and inorganic species above subsurface
background were detected in both corn-
posited and discrete waste samples from all
five sites. PCBs were detected in samples
from CSs 10 and 13; one sample from CS
12 contained dibenzofuran.

1987, Radian Landfill gas sampling conducted as part of VOCs (including vinyl chloride) was
Corporation Phase 1 SWAT. Seventeen soil gas probes detected in samples from all five locations.

were driven to depths between 2 and 8 feet Concentrations ranged from less than 1 ppbv
BGS. to 56,000 ppbv from CS 12. Methane gas

detected at percent level in samples from
CSs 11, 12, and 13.

1989, Radian Basewide investigation of stream water and Sediment samples collected from creeks that
Corporation sediments for potential organic and metal flow past CSs 10 and 13 contained phenol

contamination, and oil and grease. However, these results
cannot definitively be associated with IC 19.

1989, Radian Basewide investigation of surface soil vapor Maximum HNum results were 100 ppmv;
Corporation for potential organic coLtamination. The maximum OVA results were 205 ppmv.

five sites in IC 19 were investigated Both high results were in the CS 12 area;
together. however, both were near the Contaminated

Soils Holding Area.

1992, CH2M Phase II SWAT included collecting 12 Very low levels of TCE, PCE, methylene
HILL surface emission samples at CS 12. chloride, and carbon tetrachloride were

detected, as well as methane at about 2,000
ppbv.

1993, CH2M Preliminary Assessment of sites and Identified areas to be investigated in OU C
HILL locations in OU C. through records review, site visits, and

interviews with base personnel.

Ongoing, Groundwater Sampling and Analysis Concentrations of TCE, cis-1,2-DCE, and
Radian Program to determine groundwater 1, 1-DCE have been consistently reported in
Corporation contaminant concentrations. samples from MW-44S and MW-62, which

are 1,000 feet and 500 feet, respectively,
south (downgradient) of the sites in IC 19.

NOTE: Acronyms are defined in the acronym list at the beginning of this SAP.

OUCSAPl22#Wjks 5.11-7



TABLE 5.11-3. DATA QUALITY OBJECTIVES FOR SOIL AND SOIL GAS AT CSs 10 THROUGH 14

Problem Statemnat

Industrial sludges, hazardous waste, or other wastes disposed to the pits may have contaminated the
subsurface.

Decision to be Made

* Determine if contaminants from the pits have migrated to the subsurface.
* Determine the location priority.

Inputs to the Decision

Level RI/Ml data for soil gas; organic and inorganic constituents in soil.

Boundaries of the Study

Soil gas samples from about 20 to about 100 feet BGS; waste samples from within the landfill
wastes; soil samples from about 1 to about 40 feet BGS collected in and beneath the pits; and
groundwater samples collected north (upgradient?) and south (downgradient?) of each pit.

Decision Rules

* If organic contaminants are reported in the soil beneath the waste material, then contaminants
have migrated from the landfill.

0 If inorganic species are reported above subsurface background concentrations in soil samples,
then inorganic contaminants may have migrated from the landfill, and the decision process for
inorganic species should be applied.

0 If VOCs are reported in the soil gas and if concentrations are greater than adjacent or
surrounding borings, the contamination may have originated at this location.

* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Soil gas samples collected in borings SBl, SB7, SBI3, SB14, SB22, SB27, and SB33 will help
determine whether VOCs in the soil gas have migrated laterally from the pits. Borings SB2-SB6,
SBS-SB12, SB1S-SB20, SB23-SB26, and SB28-SB32 will be drilled approximately 100 feet apart
through the disposal pits. Samples will be collected from within the waste material to determine
their contents, and approximately 10 feet beneath the bottom of the pits to determine if
contaminants in the pits have migrated vertically.

OUCSAPMnWjb 5.11-8



TABLE 5.11-3. (Continued)

DATA QUALITY OBJECTIVES FOR GROUNDWATER BENEATH IC 19

Problem Statanent

Groundwater quality upgradient and downgradient of the pits is unknown. Contaminants from the
pits may have migrated to groundwater.

Decision to be Made

"* Determine groundwater flow directions.
"* Determine if the groundwater beneath the location is contaminated.
"* Determine the location priority.

Inputs to the Decision

Level MII data for groundwater. Previous groundwater flow and contaminant data.

Boundaries of the Study

Groundwater samples from the A monitoring zone.

Decision Rules

" Contaminants from the location have contaminated the groundwater if all of the following are
true:
- Organic compounds or inorganic species above background are reported in groundwater

samples downgradient of the location,
- Those suites of compounds or species are also reported in soil gas or soil beneath the

location, and
- Those compounds or species are not reported at lower concentrations in upgradient

samples.
" If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Borings SBil, SB7, SB13, SB14, SB22, SB27, and SB33 will be drilled to groundwater upgradient
and downgradient of the pits. Two monitoring wells will be installed at locations to be determined
based on HydroPuncho results from these borings and from borings SB2 and SB3 in IC 21.

(Continued)
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TABLE 5.11-3. (Continued)

DATA QUALITY OBJECTIVES FOR TIE FIRE TRAINING AREA

Problem Statement

Fuels, oils, and fire suppression materials used in fire training activities may have contaminated the
surface and subsurface.

Decision to be Made

"* Determine if compounds used in the Fire Training Area have contaminated the surface.
"* Determine the location priority.

Inputs to the Decision

Level IH/IM data for soil gas; Level IlI for organic and inorganic constituents in soil.

Boundaries of the Study

Soil gas samples from approximately 20 feet BGS; soil samples from 1 foot to about 20 feet BGS.

Decision Rules

"* If organic contaminants are reported in soil samples, then the soil has been contaminated.
"* If inorganic species are reported above background concentrations in soil samples, then the

soil may be contaminated and the decision process for inorganic species should be applied.
"* If VOC anre reported in the soil gas and if concentrations are greater than adjacent or

surrounding borings, the contamination has originated at the Fire Training Area.
"* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Borings SB35-SB37 will be drilled about 100 feet apart in the center of the Fire Training Area.
Boring SB34 will be drilled in the area where fire trucks were driven (boring is also in the
contaminated Soils Holding Arm).

(Continued)
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TABLE 5.11-3. (Continued)

DATA QUALITY OBJECTIVES FOR THE CONTAMINATED SOILS HOLDING AREA

Problem Statement

Contaminants in the soil at the Soils Holding Area may have contaminated the surface and
subsurface.

Decision to be Made

"* Determine if contaminants from the Soils Holding Area have contaminated the surface.
" Determine if contaminants from the Soils Holding Area have contaminated the subsurface.
"* Determine the location priority.

Inputs to the Decision

Level III for organic and inorganic constituents in soil; Level II/111 for soil gas.

Boundaries of the Study

Soil samples from 1 to 5 feet BGS; soil gas samples from 20 to 40 feet BGS.

Decision Rules

* If organic contaminants are reported in surface or near-surface (< 6 feet BGS) soil, then the
soil has been contaminated.

"* If inorganic species are reported above subsurface background concentrations in soil samples,
then the soil may be contaminated and the decision process for inorganic species should be
applied.

* If VOCs are reported in the soil gas and if concentrations are greater than adjacent or
surrounding borings, the contamination may have originated at this location.

* If all data collected are validated, proceed to Data Evaluation DQGs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Borings SB34-SB37 will be placed in the contaminated Soils Holding Area.

(Continued)

j OUCSAP,/223944j, 5.11-11
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TABLE 5.11-3. (Continued)

DATA QUALITY OBJECTIVES FOR THE CREEK/DRAINAGES IN IC 19

Problem Statemunt

Contaminants in the creek/drainages may have contaminated the sediments and the subsurface.

Decision to be Made

"* Determine if organic or inorganic species have entered the creek sediments.
"• Determine the location priority.

Inputs to the Decision

Level III data for organic and inorganic species in soil.

Boundaries of the Study

Soid samples will be collected from the creekbed to 5 feet below the bed.

Decision Rule

"* If organic species are reported, sediments or soil are contaminated.
"* If inorganic species are reported above background concentrations, the sediments may be

contaminated and the decision process for inorganic species should be applied.
"* If all data collected are validated, then apply Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Hand auger HAl will be placed in the original Don Julio drainage. Surface scrape MCI will be
placed in the channelized and lined portion of Don Julio Creek west of CS 14. Surface samples
from both locations will be 5:1 composites of creek sediments.

OUCSAPM Wjk, 5.11-12
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TABLE 5.11-5. SAMPLLNG AND FIELD SPECIFICATIONS FOR IC 19

Maximum Depth
Boring/Location Name Reference Point Distance Interval (ft BGS)

Hand Auger
HAl 363,100 N. 2,168,100 E 13'S, 150'E 5

Borings
SBI Southwest comer of Bldg. 1088 11'N, 228'W 100
SB2 363,700 N, 2,167, 500 E 69'S, 24'W 45
SB3 363.700 N, 2,167,500 E 176'S, 12'W 45
SB4 363,200 N, 2,167,550 E 226'N, 72'W 45
SB5 363,200 N, 2,167,550 E 113'N, 75'W 45
SB6 363,200 N, 2,167,550 E 7'S, 86'W 45
SB7 363,200 N, 2,167,550 E 91'S, 77'W 100
SB8 363,700 N, 2,167,500 E 116'S, 130'E 45
SB9 363,700 N, 2,167,500 E 232'S, 133'E 45
SBIO 363,200 N, 2,167,550 E 165'N, 99'E 45
SBI1 363,200 N, 2,167,550 E 79'N. I14'E 45
SB12 363,200 N, 2,167,550 E 45'S, 150'E 45
SB13 363,200 N, 2,167,550 E 160'S, 127'E 100
SB14 363,700 N, 2,167,000 E 39'N, 206'W 100
SB15 363,700 N, 2,167,750 E 69'S, 24'E 45
SBI6 363,700 N, 2,167,750 E 180'S, 20'E 45
SB17 363,700 N, 2,167,750 E 270'S, 59'W 45
SB18 363,100 N, 2,168,100 E 230'N, 254'W 45
SB19 363,100 N, 2,168,100 E 133'N, 273'W 45
SB20 363,100 N, 2,168,100 E 72'N, 217'W 45
SB21 363,100 N, 2,168,100 E 84'S, 232'W 100
SB22 363,700 N, 2,168,000 E 4'N, 3'W 100
SB23 363,700 N, 2,167,000 E 182'S, 21'W 45
SB24 363,500N, 2,168,000 E 88'S. 9'E 45
SB25 363,100 N, 2,168,100 E 304'N. 41'W 45
SB26 363,100 N, 2,168, 100 E 225'N, 27'W 45
SB27 363,100 N, 2,168,100 E 95'N, 36'W 100
SB28 363,700 N, 2,168,000 E 22'S, 128'E 45
SB29 363,700 N, 2,168,000 E 86'S, 160'E 45
SB30 363,500 N, 2,168,000 E 187'N, 186'E 45
SB31 363,500 N, 2,168,000 E 46'S, 229-E 45
SB32 363,100 N, 2.168, 100 E 264'N, 130'E 45
SB33 363,100 N, 2,168, 100 E 153'N, 132'E 100
SB34 363,700 N. 2,167,750 E 195'S, 148'E 45
SB35 363,300 N, 2.168,000 E 62'N, 63'W 45
SB36 363,300 N, 2,168,000 E 25'S, 90'W 45
SB37 363,300 N, 2,168,000 E 13'S, 'E 45

Surface Scral

MCI 363.200 N, 2,167,550 E 226'S, 225'W 0.25
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5.12 Field Sampling Plan for Investigation connecting the sumps at Building 774 and
Cluster (IC) 20 (Potential Release connecting Buildings 7600, 7601, 7602, and
Location [PRL] 9, PRL S-46, PRL 7604 to the IWL are not known. Flow in this
66D, and PRL L-7D) section of the IWL is assisted by two lift

stations. A small sump is located southwest of
Investigation Cluster 20 comprises Building 774 (CH2M HILL, 1993); it receives

PRL 9, PRL S-46, PRL 66D, and a section of liquids from Building 774 and drains to the
the Industrial Wastewater Line (IWL) (PRL IWL. This section of the IWL has never been
L-7D) (Figure 5.12-1). The IC is in the inspected. It is scheduled for inspection in
northeastern portion of Operable Unit (OU) C. 1994.

Potential Release Location 9 was Potential Release Location S-46 is
reported to be a burn debris burial pit. Aerial located in the northernmost portion of IC 20.
photographs show piles of soil and construc- Two hush houses (Buildings 7600 and 7601)
tion rubble, which were verified by McLaren and Taxi Lane 7807 partially cover the
in a 1985 site visit (McLaren, 1986b). No location. Prior to construction of the two hush
information is available about the quantity and houses in 1989, six borings were drilled and
types of waste disposed at the location. Pre- sampled by McClellan Air Force Base (AFB)
vious investigations yielded no evidence that Environmental Management (EM). Analytical
PRL 9 was a burial pit. A ground penetrating results indicated low levels of benzene,
radar (GPR) survey was unsuccessful in toluene, ethylbenzene, and xylene (BTEX)
locating burial pit boundaries, were present in soils from 1 to 15 feet below

ground surface (BGS). Arsenic, cadmium,
Potential Release Location 66D copper, mercury, lead, selenium, and thallium

includes the drainage area directly west of two were reported above subsurface background
hush houses (Building 7602 and 7604) and two values.
test stands (Building 774). The location
extends to approximately 150 feet west of the Previous investigations conducted at IC
buildings. The test stands in Building 774 are 20 are summarized in Table 5.12-1.
first visible in a 1972 aerial photograph; the
hush houses are visible after 1985 (7604 in 5.12.1 Data Quality Objectives
1986, 7602 in 1987). Prior to installation of
the IWL in 1988, PRL 66D received all the The data quality objectives for this
drainage from testing and maintenance opera- phase of the Remedial Investigation (RI) at IC
tions in the test stands. 20 are shown on Table 5.12-2.

The IWL at PRL L-7D is approxi- 5.12.2 Sampling Plan
mately 1,250 feet long and carries liquid waste
from OU D and from the test stands and hush Proposed boring locations are shown in
houses to the Industrial Wastewater Treatment Figure 5.12-2. Overlay A shows the locations
Plant (IWTP). Wastewater is collected in two of previous borings at IC 20. Potential con-
small sumps near the west side of each test taminants of concern and the sampling and
stand in Building 774 and is released by analysis matrix for IC 20 are shown in Table
gravity flow to the IWL. The location of lines
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5.12-3; field specifications for sampling nants have entered the ditches in runoff from

locations are included in Table 5.12-4. the test stands and hush houses.

Rationale and specific objectives for
sampling locations are outlined below.

Sixteen borings (SBI, SB3-SB17) will
be drilled and sampled along the IWL to
identify areas where leaks in the IWL may
have contaminated the subsurface. Because
the IWL in IC 20 has never been inspected or
tested, borings will be placed at the lift stations
and at 100-foot intervals.

Borings SB2, SB4, SB2I, and SB22
through SB31 will be drilled between the hush
houses near PRL S-46 and PRL 66D and
sampled to determine if soil and/or soil gas
contamination is present at the location.

Five hand augers (HA2-HA6) will be
drilled in the open drainage areas (topographic
lows) of PRL 66D to determine if surface and
shallow soils are contaminated.

Boring SB2 will be drilled and
sampled near the sumps that collect wastewater
from Building 774. Analytical results from
these samples will indicate if leaks in the
sumps and/or drainage from the buildings has
contaminated PRL 66D.

Four borings (SB 18 through SB20)
will be drilled and sampled approximately 100
feet apart through the center of PRL 9. Both
soil and soil gas samples will be collected from
these borings to determine if any waste
materials were buried at PRL 9 and if these
materials have contaminated the subsurface.

Six hand augers (HAl, HA7-HAIO))
will be drilled and sampled in the drainage
ditches at IC 20 to determine if any contami-

oUCsAPIfMrO J 5.12-2
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TABLE 5.12-1. PREVIOUS INVESTIGATIONS AT IC 20

Year, Conractoir Scope of Investigation Key F'mdinss

1985, McLAe Investigation of potential contamination Buried waste was not encountered.
Environmental at PRL 9. Four deep borings, two waste GPR survey was unsuccessful at locating
Engineering sample borings, and one cased waste burial pit boundaries. The only sample

sample boring were placed. A GPR collected reported toluene at 17 jIg/kg at
survey was also conducted. 31 feet BGS.

1988, McClellan Investigation of potential contamination Samples collected contained < 44
AFB EM at PRL S-46. Six borings were drilled. mg/kg xylenes, < 26 mg/kg toluene,

< 12 mg/kg ethylbenzene, and
inorganic concentrations above
subsurface background.

1993, CH2M HILL Preliminary Assessment of sites and Identified areas to be investigated in OU
locations in OU C. C through records review, site visits,

and interviews with base personnel.

1993, Jacobs Investigaiton of the IWL. Rated the section of the line between
Engineering Group MH-4K and Building 774 as having a

moderate potential for leakage.

NOTE: All acronyms are defined in the acronym list at the beginning of the SAP.
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TABLE 5.12-2. DATA QUALITY OBJECTIVES FOR PRL 9

Problem Statemunt

Hazardous waste may have been disposed into the pit at PRL 9.

Decision to be Made

"* Determine if the burial pit exists.
"* Determine if contaminants are present in the pit.
"* Determine the location priority.

Inputs to Decision

Level II/Il for VOCs in soil gas; Level MII for SVOCs, TPH, and inorganics in soils.

Boundaries of the Study

Soil gas samples will be collected from approximately 20 to 40 feet BGS. Subsurface soil samples
will be collected from 10 feet BGS within the boundaries of PRL 9.

Decision Rule

"* If physical evidence of waste or disturbed soil is found, together with positive analytical data,
then the location was used as a burial pit.

"* If suites of VOCs reported in soil gas surrounding the pit are similar to suites of VOCs
reported in soil gas from within the pit, and if concentrations decrease with distance from the
pit horizontally, then the VOC contamination most likely originates at the pit.

"* If organic compounds are reported in soil samples, then the subsurface is contaminated.
"• If inorganics are reported above subsurface background concentrations in soil samples, then

inorganic contamination may exist and the decision process for inorganic species should be
applied.

"* If data collected are validated, then proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Borings SBIS-SB20 will be drilled at 100-foot intervals through the center of PRL 9.

(Continued)

OUcSAPIO294/ 5.12-5



TABLE 5.12-2. (Continued)

DATA QUALITY OBJECTIVES FOR PRL 66D) AND PRL S-46

Problan Statement

Contaminants may have spilled or washed onto the surface, and/or drained into the subsurfac at
PRL 66D and PRL S-46.

Decision to be Made

"* Determine if the surface and/or subsurface has been contaminated by materials that have
drained from the nearby hush houses and test stands.

"* Determine if sumps west of the buildings have contaminated the subsurface.
"* Determine the location priority.

Inputs to the Decision

Level /HIM for VOCs in soil gas; Level MI for SVOCs, TPH, and inorganic species in soil.

Boundaries of the Study

Soil gas samples will be collected from approximately 20 to 40 feet BGS. Soil samples will be
collected at surface to 10 feet BGS.

Decision Rule

"* If organic compounds are reported in soil samples, then the surface and/or subsurface has
most likely been contaminated by drainage from test stands and hush houses or leaks in the
sumnW.

"* If inorganic species are reported above background concentrations, then inorganic contamina-
tion may exist and the decision process for inorganic species should be applied.

"* If suites of VOCs reported in soil gas surrounding the test cells and hush houses are similar to
suites of VOCs reported in soil gas adjacent to the sumps, and if concentrations decrease with
distance from the sumps horizontally, then VOC contamination most likely originates at the
sump.

* If all data collected are validated, then proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

In PRL 66D, borings SB4, SB21, and SB22 will be drilled between the hush houses; boring SB2
will be drilled near the sumps; hand augers lA2-HA6 will be drilled in the open drainage areas.
In PRL S-46, borings SBI0, SB13, and SB17 will be drilled to characterize any surface and
subsurface contamination.

(Continued)
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TABLE 5.12-2. (Continued)

DATA QUALITY OBJECTIVES FOR FRL L-7D

Problem Statement

Wastewater carried in the IWL (PRL L-7D) may have leaked and contaminated the subsurface.

Decision to be Made

" Determine if leaks in the IWL (PRL L-7D) and/or the sump and lift stations have
contaminated the soil gas.

"* Determine the location priority.

Inputs to the Decision

Level li/llI for VOCs in soil gas.

Boundaries of the Study

Soil gas samples from approximately 20 to 40 feet BGS.

Decision Rule

"* If VOCs are reported in soil gas along the IWL, and if concentrations decrease with distance
from the line horizontally, then VOC contamination most likely originates at the IWL.

"* If all data collected are validated, then apply Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Boring SBI is located next to a sump along the IWL connector line. Borings SB3 and SB8 are
located next to lift stations. Borings SB4-SB16 are located at approximately 100-foot intervals
and/or next to IWL outlets from buildings.

(Continued)
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TABLE S.12-2. (Continued)

DATA QUALITY OBJECTIVES FOR DRAINAGE DITCHES IN IC 20

Problem Statement

Contaminants from locations in IC 20 may have run off and contaminated the sediments and the
subsurface in drainage ditches.

Decision to be Made

* Determine if organic or inorganic species have entered the drainage ditches.
* Determine the location priority.

Inputs to the Decision

Level ITM for SVOCs, TPH, and inorganics in soil.

Boundares of the Study

Soil samples will be collected from the bottom of the ditch or swale to 5 feet below the ditch.

Decision Rule

"* If organic compounds are reported in soil samples, then sediments or soil are contaminated.
"* If inorganic species are reported above background concentrations, then sediments may be

coaminated and the decision process for inorganic species should be applied.
"* If all data collected are validated, then apply Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Hand augers HAI and HA7-HAIO will be drilled in the drainage ditches at bends, confluences,
and exit points.

oucsAP2269ij 5.12-8
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TABLE 5.12-4. SAMPLING AND FIELD SPECIFICATIONS FOR IC 20

Boring/Location Maximmn Depth
Name Reference Point Distance Interval (ft BGS)
Hand urs

HAI Northwest comer of Bldg. 774 228'S, 44'W 5
HA2 Southwest corner of Bldg. 774 19'N, 81'W 5
HA3 Northwest corner of Bldg. 774 38'S, SO'W 5
HA4 Northwest comer of Bldg. 7604 (main portion) 29'S, 40'W 5
HAS Southwest comer of Bldg. 7602 (main portion) 12'S, 95'W 5
HA6 Northwest corner of Bldg. 7602 (main portion) 12'S, 29'W 5
HA7 Northwest corner of Bldg. 774 240'N, 309'E 5
HAS Northwest corner of Bldg. 774 794'N, 292'E 5
HA9 Northwest corner of Bldg. 774 I'N, 157'W 5
HA1O Northwest corner of Bldg. 774 178'S, 161'W 5

Bormn

SB1 Northwest corner of Bldg. 774 180'S, 30'W 45
SB2 Northwest comer of -DIdg. 774 62'S, 13'W 45
SB3 Northwest comer of Bldg. 774 19'N, 87'W 45
SB4 Northwest comer of Bldg. 7602 (main portion) 135'S, 53'E 45
SB5 Northwest corner of Bldg. 774 119'N, 93'W 45
SB6 Northwest comer of Bldg. 7604 (main portion) 24'N, 98'W 45
SB7 Northwest comer of Bldg. 7602 (main portion) 76'S, 103'W 45
SBS Northwest comer of Bldg. 7602 (main portion) 25'N, 106'W 45
SB9 Northwest comer of Bldg. 7602 (main portion) 74'N, 126'W 45
SB10 Southwest comer of Bldg. 7601 (main portion) 27'S, 17'E 45
SBII Southwest comer of Bldg. 7601 (main portion) 18'S, 77'W 45
SB12 Northwest corner of Bldg. 7601 (main portion) ITS, 78'W 45
SB13 Northwest comer of Bldg. 7601 (main portion) 20'N. 13'E 45
SB14 Northwest comer of Bldg. 7601 (main portion) 82'N, 77'W 45
SB15 Southwest corner of Bldg. 7600 (main portion) 31'N, 78'W 45
SB16 Northwest corner of Bldg. 7600 (main portion) 27'N, 77'W 45
SB17 Northwest corner of Bldg. 7600 (main portion) 19'N, 1YE 45
SBIS Northwest corner of Bldg. 774 142'S, 230'W 45
SB19 Northwest comer of Bldg. 799 18'N, 249'W 45
SB20 Northwest comer of Bldg. 774 57'N, 197'W 45
SB21 Northwest corner of Bldg. 799 120'N, 166'W 45
SB22 Northwest corner of Bldg. 7602 (main portion) 19'N, 16'E 45
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5.13 Field Sampling Plan for Investigation waste mounds. In 1978, the pit was about 120
Cluster (IC) 21 (Confirmed Site feet long, 100 feet wide, and 30 feet deep; by
[CS] 7, Potential Release Location 1984, the pit had been reduced to approximate-
[PRLJ 8, the Small Arms Firing ly 70 feet long. Rainwater that collected in
Range, and Tanks 76i and 712) this pit may have served as a driving force for

contaminant migration. This pit was filled
Investigation Cluster 21 comprises CS with imported soil and covered with concrete

7, PRL 8, the abandoned underground storage slabs and a 3-foot thick cover layer of soil in
tank (UST) at Building 712, the location of a 1988.
removed UST at Building 701, and the Small
Arms Firing Range north of Building 712 The landfill may have received any
(Figure 5.13-1). The IC is located in the wastes generated on base during its operational
northern portion of Operable Unit (OU) C. A life. As much as one third of the material put
site summary figure (Figure 5.13-2) illustrates in the landfill between 1974 and 1977 may
what is known about the site. have been dewatered industrial sludge (CH2M

HILL, 1993). An estimated 40,000 cubic
Confirmed Site 7 was used as a landfill yards of waste and 12,600 cubic yards of

or burial pit from about 1966 to about the mid- sludge were placed in the landfill.
1970s. The site is reported to have been used
as an industrial sludge and burning pit, and as A ditch directly south of the landfill
a sludge and oil pit (CH2M HILL, 1993). was used during the early 1980s for the igni-
Wastes found in the landfill during previous tion and burning of chafe canisters, which
investigations include plastic, paper, metal, were filled with aluminum shavi. -s (CH2M
cloth, and wood. Much of the waste was un- HILL, 1993).
burned. The landfill also reportedly received
sludge from the Industrial Wastewater Treat- The Small Arms Firing Range is
ment Plant (IWTP), drums of solvents, located northeast of Building 712. It is
cyanide, medical supplies, and batteries; both approximately 300 feet wide by 100 feet long,
wet and dry waste streams were added to the and backed by a large berm. According to
landfill. Although the southern boundary of aerial photographs, the range has been there
the landfill has been determined, the northern since before 1964. Surface water runoff is
boundary has not. collected in a stormwater catchment basin in

front of the backstop and discharged west to
Potential Release Location 8 is the Don Julio Creek. The range has been included

base landfill, a 1.5-acre, unlined Class 11-1 in this SAP, even though the backstop is
landfill that operated between 1974 and 1981 outside OU C, because of regulatory agency
(CH2M HILL, 1993). Wastes were put into a concern about possible contamination.
trench that was originally about 435 feet long,
135 feet wide, and 30 to 40 feet deep. Berms Tank 701 was located at Building 701,
10 to 50 feet high lined the trench's east and west of CS 7. This 250-gallon diesel tank was
west sides. Waste was put into the trench installed in 1954 and removed in 1990. Tank
from the north and south; as more waste was 712 is a 300-gallon diesel tank at Building 712
added, a hole or pit was gradually created near that was installed in 1943 and abandoned in
the center of the landfill in the middle of the place in 1984.
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Previous investigations of IC 21 are collected in boring SB14 to determine water
summarized in Table 5.13-1. quality north of PRL 8. Groundwater flow

directions and groundwater quality in this
5.13.1 Data Quality Objectives portion of OU C are currently uncertain.

Monitoring well data will support the Ground-
Data quality objectives for IC 21 are water OU RI/FS. All three wells will be

shown on Table 5.13-2. screened in the A monitoring zone.

5.13.2 Sampling Plan Magnetometer and electromagnetic
surveys will be conducted at CS 7 and PRL 8

Proposed sampling locations are shown prior to drilling at the location. If objects
on Figure 5.13-3; previous sampling locations which may be buried drums are identified (see
are shown on Overlay A, including those used Section 4.4), then proposed borings in the area
to construct cross sections through the area. will not be drilled and trenches will be dug to
Cross sections of CS 7 and PRL 8 (Figures locate the anomally and remove any buried
5.13-4 and 5.13-5) were used to target litho- drums. Soil samples will be collected as
logic layers for sample collection. Potential specified in Section 4.4. Standard operating
contaminants of concern and the sampling and procedures for digging trenches and removing
analytical matrix for IC 21 are shown in Table drums are included in Appendix B to this
5.13-3; field specifications for sampling report.
locations are included in Table 5.13-4.

Soil borings SB4 through SB7 (CS 7)
Because of the likelihood of encoun- and SB8 through SB13 (PRL 8) will character-

tering methane gas at CS 7 and PRL 8, both a ize the heterogenous nature of the wastes, and
photoionization detector (PID) and a flame will determine whether contaminants in those
ionization detector (FID) will be used both for wastes have migrated beneath the pit and
health and safety purposes and to screen landfill. Borings will be placed about 100 feet
vapors for sample collection. A Lower Explo- apart. Samples analyzed for organic com-
sive Limit (LEL) meter will also be used. pounds will be composited 4:1 over approxi-
Adequate precautions will be taken during field mately 10-foot intervals in the pit material to
activities to prevent combustion of methane; characterize the contaminants. Discrete samp-
see Appendix B to this SAP. les will be collected from the native soils about

10 feet beneath the pit and landfill. The dis-
Rationale and specific objectives for crete sample yielding the highest concentration

sampling locations are outlined below, of inorganic constituents relative to the constit-
uents toxicity will be analyzed for soluble

Borings SBI, SB2, and SB3 will be metals (Section 4.3.2). Soil gas samples will
groundwater monitoring wells placed north and be collected from within the landfills them-
south of CS 7 and PRL 8 to determine both selves, as well as from sandy layers beneath
groundwater flow directions and whether con- them. Boring depths may vary depending on
taminants (including inorganic species and the depth of the bottom of the waste and the
semivolatile and volatile organic compounds) decisions made with the boring decision
from either location have migrated to ground- diagram (Section 4.4). Borings drilled, through
water. A HydroPunchO sample will be

OUCSAP/050494/jks 5.13-2



waste material will be cased to at least 10 feet One boring each will be placed at the

"below the bottom of the pits. tank locations at Buildings 701 (Boring SB15)
and 712 (Boring SB16), to determine whether

Three hand augers (HA6-HA8) will be leaks from the tanks have contaminated the
drilled in the ditch south of PRL 8 and anal- soil or soil gas. Tank locations will be
yzed by SW6010 to determine whether con- confirmed through a record search of Civil
taminants (aluminum) from the burned chafe Engineering (CE) construction diagrams. If
canisters have contaminated sediments. the CE search is unsuccessful, a geophysical

(magnetic and electromagnetic) survey will be

At the small arms firing range, five conducted at Tank 712 (abandoned in place).
trenches will be dug with a backhoe at the base
of the backstop and where soil from the back- Physical parameter samples will be
stop may have been spread. Contaminants of collected from three different soil types in SB3

concern include total and soluble copper and and SB14 to provide information for vadose
lead (from the bullets) and semivolatile organic zone modeling and for evaluation of remedial
compounds (SVOCs) (SVOCs have been re- action alternatives.
ported in soil from firing ranges at other
Department of Defense facilities). Soils from
sample locations HAI and HA5 will be collect-
ed at the surface and 3 feet BGS. Samples
from HA2 through HA4 will be collected with-
in the first 3 inches of the backstop and 3 feet
into the backstop (horizontally). Samples will
be composited 5:1 from within the backhoe
bucket. Bullets will be removed from the
sample with a sieve.

Samples (MSI and MC2) will be col-
lected from the stormwater catchment basin in
front of the firing range backstop and from the
creek west of IC 21 to determine if contami-
nants from the firing range have migrated to
the basin and creek. The creek sample (com-
posited 5:1) will be collected at the outfall
location of the storm drain line.

Surface scrape MCI will be collected
in the lined creek west of IC 21 to determine
whether creek sediments are contaminated with
petroleum hydrocarbons, inorganic species,
and/or SVOCs. The sample will be com-
posited 5:1.

OUCSAP04IO494Ijks 5.13-3
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LOCA11N MAPCONTAMINANTS IN
LOCATION MAP PIT MATERIALCS 7P

Compound I.4gkgCS 7P
2-Butanone 1.400
2-Hexarione 470
2.6-Dinitrotoluenie 120 CO
4-Mottiylphenol 690 (L

I21Acetone 190CONTAMINANTS IN CONTAMINANTS IN -o

~- IC 21 CB (Arocicr 1254) 2,000 1

Bjs(2-Ethylhe*y)ph~aat9 19,000 NEAR SURFACE SOIL GAS NEAR SURFACE SOIL GAS
Butylbenzyiiphthalata 230 Compound ppbv Compound ppbv Meth

Chooezn 3Chloroform 4 1.1,1-TCA 10,000- me~i'
Chlooform 220 Methyl chioraform 100 Benzene 2.000 POE
Diethylphthelate 140 Methylerve chloride 9,000 POE 7,000
Oi-N-Butylplithatate 370 POCE 300 TOESo

_________ Ethbenzerw 94 TOE 400 Viny chlcr4de 120,000
N-Nitmoodiphonylamine 100 Vinyl chloride 2,00
Phenanthrene 200 Vn4clrd ,0 ~
Phenol 280 Merwae 9.90/
Toluene MW0
Total Xylenes 189 M

01 & Grease 3,400 mgflg MW-2 w M

204_

401._

SMEAR , ~ -- ,

Compound p4kg CONTAI
102-Butanone 1.800 Compot

2-Heanon 2602-Butanc

120 Aeton4, Actnzer

V Current Walar Table BezneI.nzo(a:

V Forme Waler Table Mtyeeclrd 2 rn-.

swxft ota Xyene soMetW (T4

- Cay/Hardpan 160Oi&Grs 90 gg

-Pit Material

Dissolved Contamination CONTAMINANTS IN CONTAMINANTS IN
180 GROUNDWATER (1980) -GROUNDWATER (1993)

L-_ oil Gas Contamination Compound AILCompound AWgL

BE Sodl Contamination 20 1. 1,I14-CA 2.4 TOE 1.0 CONTAMINANT
20 1,1-DCA 1.4 - Trichlorofluormet.hane .7~~ GROUNDWATER

Tables show maximum . 1,2-OCA 12 -- Compound
concentrations detected 1,2-DCE 7.8
in medum for each site 220 8lBs(2-Ethylhxylphthsatal 15 POE

Chloroform 1.8 TOE
Groundwater data wre TOE 19------

Owf most recent available . Trmis,1-2-DOE 0.6 -

240 -atm
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CONTAMINANTS IN
PRLANDRIL MATERIAL Site Status:8-Compound PA/SIs complete

3,4-BenzofiuoralhenOe 560 Source Areas:

CONTAMINANTS IN AIR Benzene 16 -- Pit material (CS 7)
(FLUX MEASUREMENTS) Bis(2-EthyIhexyfphIha~ab 570 -Ladfil matrial (PRL 8)

Cmon pv Butytbonzylphthalata 1,300o- ~ mtra PL8
'TAMINANTS IN Comp ppbv Chrysane 140

;URFACE SOIL GAS 1,1;1 -TCA 0.15 Dibenzo(AH)anthr-acen 1,500 Groundwater Impacts:
Carbon tetrachioride 0.14 Diethylphthadate 160 -- Potential for contaminant migration will be

nd ppbv Methane 2,500 Di-N-Butylphtsalst, 380 evaluated during the RI
A 10,000 Methylene chloride 0.16 Di-N-Octylphthalate 130

2.000 PCE 1.6 Indeno(1.2,3-CD)pyrene 1,200 Completed Evaluated PathwKs:
7,000 .. Phenanthne 120 - Air pathway from flux of VOCs to atmosphere

,ride 120,000 Metal (Total) Qg&kgAntimony 210 Evaluaaed Risks:

Cadmium 11 - Health risks will be evaluated du-ing the RI
Lead 340

N ARARs Evaluation:
i9 0& Greae .6170 Landf'll clo•u•e requirements for groundwater

MW &methane gas moinitoring
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TABLE S.13-1. PREVIOUS INVESTIGATIONS AT IC 21

Year, Contractor Scope of Investigation Key Findings

1979, McClellan MW-2 installed as part of an initial A layer of wase 10 feet thick was
AFB investigation of groundwater con- encountered beneath a 10-foot layer of

tamination at McClellan AFB. fill. VOCs above MCLs were detected in
groundwater. Well was abandoned in
1981.

1982, Engineering- MW-37S installed north of IC 21 as part The only compounds detected were pesti-
Science of investigation of groundwater contami- cides and lead. The well has been

nation. abandoned.

1985, McLaren Investigation of potential contamination at Samples were analyzed for VOCs,
Environmental CS 7 and PRL 8; 18 borings were drilled SVOCs, pesticides, and metals. At CS 7,
Engineers at each location, low levels of VOCs, SVOCs, PCBs,

PAHs, and one metal above subsurface
background were detected in composited
waste samples. At PRL 8, oil and grease,
low levels of VOCs and SVOCs, and
metals above background were detected in
composited waste samples. Debris
included wood, plastic, glass, and metal.

1987, Radian Landfill gas sampling conducted as part of VOCs (including vinyl chloride) were
Corporation Phase 1 SWAT. Six probes at CS 7 and detected in samples from both sites.

10 probes at PRL 8 were driven to 2-8 Methane gas was detected at percent level
feet BGS. in samples from CS 7.

1988, McClellan Nine soil samples were collected from fill Low levels of VOCs, SVOCs, and metals
AFB material used to fill the pit at PRL 8. were detected in fill material. Cadmium,

mercury, lead, and selenium were the
only metals above subsurface background
concentrations.

1989, Radian Basewide investigation of surface soil At CS 7, the maximum OVA reading was
Corporation vapor for potential organic contamination. 2.7 ppmv.

1989, Radian Preliminary Groundwater Operable Unit VOCs below MCLs were detected in
Corporation Remedial Investigation to determine groundwater. A pilot hole drilled at CS 7

hydrogeologic characteristics beneath encountered methane above the LEL; hole
McClellan AFB. MWs 188, 189, and 190 was flushed with nitrogen and abandoned.
were installed.

1992, CH2M HILL Phase II SWAT included collecting 12 Very low levels of TCE, PCE, and
surface emission samples at PRL 8. carbon tetrachloride were detected, as

well as methane about 2,000 ppbv.

1993, CH2M HILL Preliminary Assesament of sites and Identified areas to be investigated in OU
locations in OU C C records review, site visits, and inter-

views with base personnel.

NOTE: All acronyms am defined in the acronym list at the beginning of this SAP.
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TABLE 5.13-2. DATA QUALITY OBJECTIVES FOR SOIL AND SOIL GAS AT CS 7 AND PRL 8

Problem Statement

Industrial sludges, hanrdous waste, or other wastes disposed to the landfill and burial pit may
have contaminated the subsurface.

Decision to be Made

" Determine if contaminants from the landfill have migrated to soil beneath the pits.
"* Determine the location priority.

Inputs to the Decision

Level II/III data for soil gas; Level Ill for organic and inorganic constituents in soil.

Boundaries of the Study

Soil gas samples from about 20 to about 100 feet BGS; waste samples from within the landfill; soil
samples from about 10 to 40 feet BGS.

Decision Rules

"* If organic contaminants are reported in the soil beneath the waste material, then contaminants
have migrated from the landfill.

"* If inorganic species are reported above subsuf background concentrations in soil samples,
then inorganic contaminants may have migrated from the landfill, and the decision process for
inorganic species should be applied.

"* IfsuitesofVOCs in deep soilg a (40 to60 feet BGS) are the same as in shallow soil gas (10
to 20 feet BGS), then VOCs from the landfill have most likely migrated vertically.

"* If all data collected are validated, proceed to the Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Four borings in CS 7 (SB4--B7) and six borings in PRL 8 (SBS-SBI) will be drilled approxi-
mately 100 feet apart through the landfills. Samples will be collected from within the waste
materials to determine their contents, and approximately 10 feet beneath the bottom of the landfills
to determine if contaminants in the landfills have migrated vertically.

(Continued)
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TABLE 5.13-2. (Continued)

DATA QUALITY OBJECTIVES FOR TANKS 712 AND 701

Problem Statement

Diesel fuel in the tanks may have leaked and contaminated the subsurface.

Decision to be Made

* Determine if leaks in the tank or piping have contaminated the subsurface.
* Determine if conatminats other than diesel are present that may effect selection of remedial

alternatives.
* Determine the location priority.

Inputs to the Decision

Level il/r1 data for VOCs in soil gas and Level Ill data for petroleum hydrocarbons in soil.

Boundaries of the Study

Soil gas samples from about 20 to about 40 feet BGS, and soil samples from 10 to 30 feet BGS.

Decision Rule

"* If petroleum hydrocarbons are reported in the soil adjacent to and/or beneath the tank, leaks
from the tank have contaminated the subsurface.

"* If VOCs ar reported in the soil gas and if concentrations are greater than adjacent or
surrounding borings, the contamination may have originated at this location.

"* If ad data collected are validated, proceed to the Data Evaluation DQOv (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Borings SBIS and SBl6 will be placed next to estimated location of tanks and piping.

(Continued)

OUcSAP/29"4qab 5.13-9



TABLE 5.13-2. (Continued)

DATA QUALITY OBJECTIVES FOR TANKS 712 AND 701

Problen Statent

Diesel fuel in the tanks may have leaked and contaminated the subsurface.

Decision to be Made

" Determine if leaks in the tank or piping have contaminated the subsurface.
"* Determine if contaminants other than diesel are present that may effect selection of remedial

alternatives.
"* Determine the location priority.

Inputs to the Decision

Level II/ll data for VOC& in soil gas and Level II data for petroleum hydrocarbons in soil.

Boundaries of the Study

Soil gas samples from about 20 to about 40 feet BGS, and soil samples from 10 to 30 feet BGS.

Decision Rule

"* If petroleum hydrocarbons are reported in the soil adjacent to and/or beneath the tank, leaks
from the tank have contaminated the subsurface.

"* If VOCs are reported in the soil gas and if concentrations are greater than adjacent or
surrounding borings, the contamination may have originated at this location.

"* If all data collected are validated, proceed to the Data Evaluation DQOa (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Borings SBIS and SB16 will be placed next to estimated location of tanks and piping.

(Continued)
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TABLE 5.13-4. SAMPLING AND FIELD SPECIFICATIONS FOR IC 21

Maximum Depth
Boring/Location Name Reference Point Distance Interval (ft BGS)

Hand Auger

HAI Northeast corner of Bldg. 710 15'S, 150'W 3
HA2 Northeast corner of Bldg. 710 111'N, 47'E 3
HA3 Northeast comer of Bldg. 710 145'N, 0'E 3
HA4 Northwest comer of Bldg. 710 107'N, 6'E 3
HAS Northeast comer of Bldg. 710 167'N, 185'E 3
HA6 MW-189 58'S, 388'E 5
HA7 MW-189 59'S, 270'E 5
HAS MW-189 55'S, 329'E 5

Borinfs

SBI Northernmost corner of Bldg. 710 28'S, 247'E 100
SB2 MW-189 59'S, 237'W 100
SB3 MW-189 71'S, 248'E 100
SB4 North comer of Bldg. 701 296'N, 109'E 45
SB5 North corner of Bldg. 701 182'N, 183'E 45
SB6 North corner of Bldg. 701 74'N, 125'E 45
SB7 North comer of Bldg. 701 17'S, 138'E 45
SB8 364,300 N, 2,167,850 E 64'N, 73'E 45
SB9 364,300 N, 2,167,850 E 71'S, 121'E 100
SBIO 364,100 N, 2,163,200 E 22'N, 170'W 45
SBII 364,300 N, 2,167,850 E 40'N, 176'E 45
SB12 364,300 N, 2,167,850 E 93'S, 237'E 45
SB13 364,300 N, 2,167,850 E 206'S, 271'E 45
SB14 364.300 N, 2,167,850 E 246'N, 197'E 100
SB15 Northernmost corner of Bldg. 701 33'S, 30'E 45
SB16 Southernmost corner of Bldg. 712 3'N, 74'W 45

Surface Scrames

MCI Northernmost comer of Bldg. 710 69'N, 164'W 0.25
MC2 Northwest corenr of Bldg. 712 330'S, 58'W 0.25
MSI Northernmost corner of Bldg. 710 91'N, 45'E 0.25

oucs3PA~nAnagk 5.13-18



5.14 Field Sampling Plan for Potential of Building 704. The firing range consisted of

Release Location (PRL) 53 a building and a 120-foot long by 40-foot wide
dirt mound used as a backstop.

Potential Release Location 53 is

located in the center of Operable Unit (OU) C Previous investigations at PRL 53 are

and was a settling pond in the 1950s. Cur- summarized in Table 5.14-1.

rently, PRL 53 consists of Building 704, an

access apron, a concrete taxiway, and sur- 5.14.1 Data Quality Objectives

rounding grass and dirt areas (Figure 5.14-1).

The data quality objectives for this

Building 704 is used for maintenance stage of the PRL 53 remedial investigation

and repair of aircraft. There are three un- (RI) are shown on Table 5.14-2.
paved areas north of the Building 704, each

with stormwater drains. These areas have 5.14.2 Sampling Plan

been graded to direct runoff to the drains.
Fuel spills reportedly occurred at Building 704 Proposed sampling locations are shown

(CH2M HILL, 1993). Historically, the on Figure 5.14-2. Overlay A shows previous

general practice in the event of a spill was sampling locations. Potential contaminants of

reportedly to wash the material into the storm concern and the sampling and analytical matrix

drains. Chemicals used in Building 704 for PRL 53 are shown in Table 5.14-3; field

include toluene, 1,I, 1-trichloroethane, formal- specifications for sampling locations are

dehyde, and phenols. Radar vans containing included in Table 5.14-4.

polychlorinated biphenyls (PCB) transformers
were reportedly serviced at Building 704 Seven borings (SBI through SB7) are

(CH2M HILL, 1993). although this report proposed in PRL 53. Four of these borings

could not be verified (Jeffrey, 1993). An (SB4-SB7) were placed adjacent to the
industrial wastewater line (IWL) runs from stormwater drains north of Building 704 to

Building 704 south/southwest to the Industrial determine if contaminants (including PCBs in
Wastewater Treatment Plant (IWTP) in IC 14. soil) from spills and/or leaks have contami-

nated the surface and subsurface soil and soil
During the 1950s, a settling pond was gas.

located east of Patrol Road. It is visible on
aerial photographs taken in the late 1950s. It One boring (SB3) will be drilled and

is unknown what the settling pond was used sampled to groundwater adjacent to the IWL
for. Building 704 was constructed in 1960 and on the northwest corner of Building 704.

was built over the southern portion of the Samples were collected along the IWL south of

settling pond. The northern portion of the this boring during the OU C1 RI. This boring
settling pond was covered with soil. will help determine if leaks from the IWL have

contaminated the subsurface soil/soil gas and
Historical aerial photographs indicate a the extent of the contamination originating

firing range was located along the western from OU C1 to the south.
boundary of PRL 53. The firing range was
built sometime before 1946 and demolished Two of the borings (SB1 and SB2)

between 1957 and 1959, prior to construction were placed in the northern portion of the

OUCSAP041894/jks 5.14-1



settling pond location to determine if materials
stored in the pond may have contaminated sub-
surface soil or soil gas. Borings SB4 and SB5
are within the southern portion of the pond and
will also be used to determine if contamination
from the former pond is present. (Although
Boring SB3 is within pond boundaries, data
from this boring will be used primarily to
determine if the IWL is leaking or has leaked
at this location.)

Five surface scrapes (SSI through SS5)
will be placed in the dirt areas where the
stormwater drains are located. Soil samples
collected from these locations will help
determine if spills (including PCB spills) have
contaminated near-surface soils.

One hand auger (HAl) will be placed
at the former location of the firing range
backstop (as determined from aerial photo-
graphs) to determine if lead and copper con-
tamination is present in the soil. Samples will
also be analyzed for semivolatile organic com-
pounds (SVOCs) (SVOCs have been reported
in samples from firing ranges at other Depart-
ment of Defense facilities). Soil samples
collected for inorganic analysis will be sifted
to remove any bullets or shot prior to the soil
being placed in the sampling container.

One composite sediment sample (MCI)
will be collected from Don Julio Creek where
the stormwater line discharges into the creek.
The creek is lined in this area. The sample
will help determine if creek sediments are
contaminated.

OUCSAP/042894/jks 5.14-2



- - - rA7-
MI

0

zz

Zj V w

z z z>
V) ocr, x

L)

CL
La,

.4)

no.,

LOU

_ _ - .

OUC.) Pf.S3PDA SAC 9121193

5.14-3



TABLE 5.14-1. PREVIOUS INVWESTIGATIONS AT PRL 53

Year, Contractor Scope of Investigation Key Findings

1958, U.S Army Drilled exploratory hole as part of the Debris and burned material were
Corp of Engineers construction of Building 704 and the identified in boring south of

taaiway. Building 704. The area is being
investigated as part of PRL 41 in
oU Cl.

1985, McLareM Investigation of potential contami- VOCs in soil gas were detected with
Environmental Engineers nation at PRL 53. Four auger profile a PID and ranged from 2 to 200

borings and three waste sample ppmv. VOCs in soil were reported
borings were drilled and sampled. at 20, 30, and 60 feet BGS.

1990, CH2M HILL Performed a records review of soil Concentrations of TCE (200 pg/kg),
sampling performed at Building 704. beryllium (0.6 mg/kg), copper (111

mg/kg), mercury (2.2 mg/kg), lead
(342 mg/kg), silver (2.6 mg/kg),
and thallium (25 mg/kg) were
reported in soil samples; however,
the date, location, and depth of
samples collected are unknown.

1993, CH2M HILL Preliminary Assessment of sites and Identified areas to be investigated in
locations in OU C. OU C through records review, site

visits, and interviews with base
personnel.

NOTE: Acronyms are defined in the acronym list at the beginning of this SAP.
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TABLE 5.14-2. DATA QUALITY OBJECTIVES FOR AREA NORTH OF BUILDING 704 AT PRL 53

Problem Statemnt

Fuel and hydraulic oil may have been washed onto exposed soil north of Building 704.

Decision to be Made

"* Determine if the exposed surface soil areas north of Building 704 are contaminated.
"* Determine if contaminants have migrated to the subsurface.
* Determine the locations priority.

Inputs to the Decision

Level II and HI data for soil gas; Level HI for SVOCs, PCB, TPH, and inorganic constituents.

Boundaries of the Study

Soil gas samples from 20 to 40 feet BGS and soil samples from surface to 10 feet BOS.

Decision Rule

* If organic compounds are reported in the soils, then the soils may have been contaminated
from activities at the location.

"* If inorganic species are reported above background concentrations, then soil may be contami-
nated and the decision process for inorganic constituents should be applied.

"• If VOCs are reported in soil gas and if concentrations are greater than adjacent or surround-
ing borings, the contamination has most likely originated at this location.

"* If all data are validated, proceed to the Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Four soil borings (SB4-SB7) will be placed next to storm drains. Surface scrapes (SSl-SS5) will
be placed in exposed soil areas.

(Continued)
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TABLE 5.14-2. (Continued)

DATA QUALITY OBJECTIVES FOR FORMER SETTLING POND AT PRL 53

Problem Statement

The contents and use of the former settling pond are unknown.

Decision to be Made

" Determine if contaminants are present in the former settling pond.
"* Determine the location priority.

Inputs to the Decision

Level HIM data for soil gas; Level ITM for inorganic constituents, SVOCs, and TPH in soil.

Boundaries of the Study

Soil gas samples from 20 to 40 feet BGS and soil samples from 5 to 10 feet BGS collected within
the settling pond boundaries. (Since this area has been graded and disturbed since the pond was
present, surface and near surface soil samples collected in SB4 and SB5 will be used for data
interpretation in the area north of Building 704.)

Decision Rule

"* If organic compounds are reported in the soils, then the soils may have been contaminated
from activities at the location.

"* If inorganic species are reported above background concentrations, then soil may be contami-
nated and the decision process for inorganic constituents should be applied.

"* If VOCs are reported in soil gas and if concentrations are greater than adjacent or surround-
ing borings, the contamination has most likely originated at this location.

* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncetainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Borings SDI, SB2, SB4, and SB5 will be drilled in the former pond location.

(Continued)
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TABLE 5.14-2. (Continued)

DATA QUALITY OBJECTIVES FOR THE IWL AT ML 53

Problem Statement

Wastewater in the IWrL may have leaked an conltamin•ate her miburc.

Decision to be Made

"• Determine if VO•s have leaked from, die IWL and contaminated the soid gas and/or the
groundwater.

"* Determine the location priority.

Inputs to the Decision

Level II/III data for VOCs in soil gas; Level MI data for groundwater.

Boundaries of the Study

Soil gas samples will be collected from 20 to 100 feet; a groundwater HydroPunchO sample will
be collected.

Decision Rule

* If VOCs are reported in soil gas, and if concentrations increase with distance from other
borings drilled to the south along the IWL, then the VOC contamination most likely
originates near that location.

* If VOC soil gas concentrations are highest near the bottom of the boring, then this is most
likely due to smear zone contamination from OU CI.

* If suites of VOCs in deep soil gas (40 to 60 feet BGS) are the same as in shallow soil gas (10
to 20 feet BGS), then VOCs from the IWL have most likely migrated vertically.

* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Boring SB3 will be drilled adjacent to the IWL junction with Building 704 and adjacent to the edge
of the aircraft apron.

(Continued)
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TABLE 5.14-2. (Continued)

DATA QUALITY OBJECTIVES FOR DON JULIO CREEK AT PRL 53

Problem Statement

Contaminants from PRL 53 may have contaminated sediments.

Decision to be Made

0 Determine if contaminants from PRL 53 have contaminated sediments in Don Julio Creek.

Inputs to the Decision

Level MrI data for SVOCs, TPH, and inorganic constituents in sedim-nts.

Boundaries of the Study

Sediment samples collected at 0.25 feet where stormwater line discharges into Don Julio Creek.

Decision Rule

"* If organic compounds are reported in sediment samples, then sediments are contaminated.
"* If inorganic species are reported above background concentrations, then sediments may be

contaminated and the decision process for inorganic constituents should be applied.
"* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

One .vple (MCI) will be placed where the stormwater line discharges into Don Julio Creek.

(Continued)
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TABLE 3.14-2. (CoAninued)

DATA QUALITY OBJECTIVES FOR FORMER FIRING RANGE AT PRL 53

Problem Statement

Lead, copper, and semivolatile organic contamination from the former firing range may have
contaminated the soils.

Decision to be Made

"* Determine if contamination is present in the soil.
"* Determine the location priority.

Inputs to the Decision

Level HI data for inorganic constituents and SVOCs in soil.

Boundaries of the Study

Soil sample from 3 to 5 feet BGS beneath the former backstop.

Decision Rule

, If inorganic species are reported above background concentrations, then soil may be
contaminated and the decision process for inorganic constituents should be applied.

* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

One hand auger (HA1) will be placed in the area of uncovered soil where the former backstop was
located (as determined by aerial photographs).

OUCSAPMZO•2i4j 5.14-9
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TABLE 5.14-4. SAMLING AND FIELD SPECIFICATIONS FOR FRL 53

Maximun Depth

BoHring/Lcao Name Rder=ce Point Distance Interval (ft BGS)

MCI Northwest corner of Bldg. 704 112'N, 342'W 0.25

Surface N erMe.

SSI Northwest corner of Bldg. 704 138'N, 42'W 1
SS2 Northwest corner of Bldg. 704 126'N, 20'E 1
SS3 Northwest corner of Bldg. 704 83'N, 135'E 1
SS4 Northwest comer of Bldg. 704 140'N, 292'E 1
SS5 Northwest orner of Bldg. 704 39'N, 367'E I

HAl Northwest corer of Bldg. 704 45'S 261'W5

BHrIn6
SBI Northwest corner of Bldg. 704 422'N, 49'E 45
SB2 Northwest comer of Bldg. 704 296'N, 62'E 45
SB3 Northwest corner of Bldg. 704 71'S, 10'W 100
SB4 Northwest comer of Bldg. 704 91'N, 65'W 45
SB5 Northwest comer of Bldg. 704 97'N, 58'E 45
SB6 Northwest corner of Bldg. 704 98'N, 193'E 25
SB7 Northwest comer of Bldg. 704 97'N, 325'E 25

)
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5.15 Field Sampling Plan for Potential specifications for sampling locations are
Release Location (PRL) S-10 included in Table 5.15-3.

Potential Release Location S-10 is the Rationale and specific objectives for
location of a hazardous and radioactive waste sampling locations are outlined below.
storage yard at Facility 1086. The facility was
constructed in 1973 and is located in Operable Field measurements will be made at
Unit (OU) E (Figure 5.15-1). This location PRL S-10 and its adjacent surface depressions
will be included in the OU C remedial and drainage ditch using a Geiger-Mueller
investigation at the request of the regulatory counter and a 2-inch by 2-inch sodium iodide
agencies. probe to identify areas of radionuclide

contamination. The location will be screened
A small (12 foot by 15 'oot) with the Geiger-Mueller counter by traversing

galvanized steel building and two temporary the location in a north-south and east-west
storage buildings are currently located at PRL direction with 3-foot spacing between
S-10; they are used to store low-level radio- traverses. As areas of increased radioactivity
active waste. The galvanized steel building are detected, surface spill or leak boundaries
has been in use since 1974. The two temp- will be delineated using a pancake probe (in
orary storage buildings are visible at PRL S-10 direct contact with the soil). Contamination
in a 1990 aerial photograph. Both hazardous will be documented (Level III data) using a
and radioactive wastes were stored at PRL S- chart recorder.
10, including volatile organic compounds
(VOCs), polychlorinated biphenyls (PCBs), Hand augers (HAl-HA4) will be
inorganic species, acids, cyanide sludge, heavy drilled in each area of increased radioactivity
metal sludge, paints, and other wastes. All (additional sample number designations will be
other hazardous wastes were removed in 1982, added if necessary). Hand auger samples will
and currently only radioactive wastes remain. be analyzed by an off-site laboratory to
With the exception of the OU C Preliminary speciate the identified radiation and determine
Assessment (PA) (CH2M HILL, 1993), no pre- if radionuclide contamination has migrated
vious investigations have been conducted at vertically in the soil. Concentrations in these
PRL S-10. hot spots will be defined to 3 feet BGS in

Phase 1.
5.15.1 Data Quality Objectives

Twenty-five surface scrape (SS 1-SS25)
The data quality objectives for this and two drainage ditch samples (MS 1 and

phase of the Remedial Investigation (RI) at MS2) will be collected and screened by
PRL S-10 are shown on Table 5.15-1. immunoassay analysis to identify PCB con-

tamination at PRL S-10, its adjacent surface
5.15.2 Sampling Plan depressions, and the drainage ditch.

Proposed sampling locations are shown Hand augers (HA5-HA8) will be
on Figure 5.15-2. Potential contaminants of drilled at any surface scrape location yielding
concern and the sampling and analysis matrix an immunoassay result of 5 milligrams per
for PRL S-10 are shown in Table 5.15-2; field kilogram (mg/kg) or greater (sample number

OUCSAP/oWWkb 5.1541



designations will be added or deleted as
necessary). Samples will confirm the immuno-
assay results at the surface, determine vertical
extent of PCB contamination that is 50% or
more of the likely cleanup goal of 10 mg/kg,
and determine if dioxins and/or furans are
present at these locations. The extent will be
defined to 3 feet BGS since these compounds
typically do not migrate vertically.

Contaminants of concern (COCs) in
addition to the standard suite listed on Table 4-
11 of Section 4.3.2 include cyanide, acids, and
bases (cyanide sludge and acids were stored at
PRL S-10). Soil from 13 of the surface scrape
locations will be analyzed for these additional
COCs plus semivolatile organic compounds
and inorganic species to identify areas where
spills or leaks may have contaminated the
surface.

Boring SB1 will be placed in the center
of PRL S-10 (Figure 5.15-2) and will be
drilled to groundwater to determine if soil, soil
gas, and/or groundwater contamination is pre-
sent. Radionuclide contamination will be
defined to 20 feet BGS. Deeper samples will
be analyzed for radionuclides only if shallower
samples contain concentrations above back-
ground. Deep samples will be held in the
laboratory until results from shallow samples
are available.

Boring SBI will be converted to a
groundwater monitoring well (as recommended
in the OU C PA [CH2M HILL, 1993]) to help
define groundwater quality and flow directions
in this area. Currently there are no monitoring
wells in this area of McClellan AFB, and the
quality of groundwater and direction of flow
are unknown.

oucsAP,22sW9b 5.15-2
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TABLE 5.15-1. DATA QUALITY OBJECTIVES FOR PRL S-10

Problen Statemesnt

Drummed hazardous and/or radioactive wastes may have leaked or spilled at PRL S-10.

Decisions to be Made

"* Determine if the surface and/or subsurface is contaminated.
"* Determine if contaminants drained to the nearby surface depressions and drainage ditch,

contaminating the soils beneath.
* Determine the location priority.

Inputs to the Decision

Level U/MI for VOCs in soil gas; Level IMl for radionuclides and PCBs in the soil; Level III for
SVOCs, inorganic species, cyanide, and pH in the soil.

Boundaries of the Study

The entire location, drainage ditch, and surface depressions will be screened for radionuclides with
a Geiger-Mueller counter. Soil gas samples from approximately 20 to 100 feet BGS will be col-
lected in the center of PRL S-10. Soil samples will be collected from surface to 20 feet BGS.

Decision Rule

"* If VOCs are reported in soil gas and if concentrations decrease with depth, then the soil ga.
contamination may originate at this location.

"* If VOC concentrAtions are low or not detected in the shallow soil gas (< 40 feet BGS), but
are reported or increase with depth in the deep soil gas (> 40 feet EGS). the soil gas
contamination is probably from the smear zone left by declining water levels.

"* If organic compounds are reported in soil and/or soil gas, then the surface and/or subsurface
has been contaminated by spills cr leaks of materials stored at the location.

* If radionuclides are reported above background in the soil, then radioactive waste spills or
leaks may have contaminated the location and the decision process for inorganic constituents
should be applied.

o If inorganics are reported above background concentrations in soil samples, then spills or

leaks at PRL S-10 LAy have contaminated the location and the decision process for inorganic
constituents shoulJ be applied.

"* If organic compounds are reported in the groundwater samples, then the groundwater has
been contaminated.

* If all data collected are validated, then apply Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision aad accuracy.

Sample Design

Radionuclide and PCB hot spots will be identified using screening techniques (Geiger-Muller
counter and immunoamsay tests, respectively). Samples (HAl-HAS) will be collected in areas with
elevated concentrations for confirmation cod definition of vertical extent. Samples (from
SSI-SS25) will be collected across the area for other contaminants of concern. Boring SBI will
be drilled in the center of PRL S-10 to define VOC concentrations in soil gas and the vertical
extent of radionuclide coutamination. Radionuclide samples in SRI will be held and analyzed only
if shallower samples contain concentrations above background.

(Continued)
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TABLE 5.15-1. (Continued)

DATA QUALITY OBJECTIVES FOR GROUNDWATER AT PRL S-10

Problem Statement

There are currently no monitoring wells in the ame and the quality of groundwater and flow
directions.

Decisions to be Made

* Determine groundwater flow directions.
0 Determine if the groundwater beneath PRL S-10 is contaminated.
* Determine the location priority.

Inputs to the Decision

Level MI data for groundwater. Previo" -roundwater flow and contaminant data.

Boundaries of the Study
Soil gas samples from 20 to 1030 feet BGS. Groundwater samples from the A monitoring zone.

Decision Rule

"• Cont-minants from the location have contaminated the groundwater if all of the following are
true:

- Organic compounds or inorganic species above background are reported in groundwater
samples from downgradient of the location.

- Those suites of compounds or species are also reported in soil gas beneath the location,
and

- Those compounds or species am not reported or are reported at lower concentrations in
upgradient samples.

"* If all data collected are validated, then apply Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical daft must metproject specifications for precision and accuracy.

Sample Delsin
Boring SB I is located in an ame of McClellan AFB where no groundwate quality or flow

direction data are available. The location was recommended in the OU C PA.

NOTE: All acronyms are defined in the acronym list at the beginning of the SAP.
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TABLE 5.15-3. SAMPLING AND FIELD SPECIFICATIONS FOR PRL S-10

Borin/Locaton Maximum Depth
Name Reference Point Distance Interval (ft BGS)
Surface S&n -

SS1 Northwest corner of Bldg. 1086 74'N, 3 I'W 0.25
SS2 Northwest comer of Bldg. 1086 71'N, 8'E I
SS3 Northwest corner of Bldg. 1086 68'N, 44'E 0.25
SS4 Northwest comer of Bldg. 1086 53'N, 14'W 0.25
SS5 Northwest comer of Bldg. 1086 48'N, 22'E 0.25
SS6 Northwest comer of Bldg. 1086 35'N, 36'W 0.25
SS7 Northwest corner of Bldg. 1086 32'N, 2'E I
SS8 Northwest comer of Bldg. 1086 26'N, 23'E 1
SS9 Northwest comer of Bldg. 1086 16'N, 37'W 1
SS10 Northwest corner of Bldg. 1086 34'N, 16'W 0.25
SSll Northwest corner of Bldg. 1086 14'N, 19'E 1
SS12 Northwest corner of Bldg. 1086 13'N, 39'E 1
SS13 Northwest comer of Bldg. 1086 I'S, 40'W 0.25
SS14 Northwest corner of Bldg. 1086 6'S, 3'W 0.25
SS15 Northwest corner of Bldg. 1086 3'N, 5'E 1
SS16 Southeast corner of Bldg. 1086 5'N, 24'E 0.25
SS17 Southeast comer of Bldg. 1086 76'N, 83'E 1
SS18 Southeast corner of Bldg. 1086 75'N, 109'E 0.25
SS19 Southeast comer of Bldg. 1086 77'S, 28'W 0.25
SS20 Southeast corner of Bldg. 1086 54'S, 39'W 0.25
SS21 Southeast comer of Bldg. 1086 36'S, 59'W 1
SS22 Northwest comer of Bldg. 1086 25'N, 98'W 0.25
SS23 Northwest comer of Bldg. 1086 52'N, 97'W I
SS24 Northwest corner of Bldg. 1086 74'N, 90'W 0.25
SS25 Northwest comer of Bldg. 1086 97'N, 74'W 1

Hand Auge
MSI Southeast corner of Bldg. 1086 60'S, 54'E 1
MS2 Southeast corner of Bldg. 1086 77'S, 71'E I
HAl To be determined - 3
HA2 To be determined - 3
HA3 To be determined - 3
HA4 To be determined - 3
HA5 To be determined - 3
HA6 To be determined - 3
HA7 To be determined - 3
HAS To be determined - 3

SBI Southeast corner of Bldg. 1086 31'N, 2E 100

oucaArff2a94qb 5.15-9



5.16 Field Sampling Plan for Tank 761

Tank 761 is a 1,000-gallon diesel fuel
tank located near Building 761. Building 761
was operated until -ecently by the Federal
Aviation Administration (FAA), and was not
under the control of McClellan Air Force Base
(AFB) until the late 1980s. The tank was
scheduled to be removed in 1990; however, it
is not known whether the tank has actually
been removed (CH2M HILL, 1993).

No previous investigations have been

performed at Tank 76 1.

5.16.1 Data Quality Objectives

Data quality objectives for IC 16 are
shown on Table 5.16-1.

5.16.2 Sampling Plan

Proposed sampling locations are shown
on Figure 5.16-1. Potential contaminants of
concern and the sampling and analytical matrix
for Tank 761 is shown in Table 5.16-2; field
specifications for sampling locations are
included in Table 5.16-3.

Before drilling begins, a record search
of Civil Engineering construction diagrams
will be completed to identify the most appro-
priate sampling location relative to the tank (or
former tank) location.

One boring (.BI) will be drilled to
determine if diesel has leaked from the tank
into the subsurface. In addition to soil
samples, soil gas samples will be collected to
determine if contaminants other than diesel are
present which may effect selection of remedial
alternatives.

OUC3APIO22L bka 5.16-1



TABLE 5.16-1. DATA QUALITY OBJECTIVES FOR TANK 761

Problan Stateamnt

Diesel fuel in the tank may have leaked and contaminated the subsurface.

Decision to be Made

"* Determine if leaks in the tank or piping have contaminated the submurface.
"* Determine the location priority.

Inputs to the Decision

Level W/III for soil gas; Level IM data for TPH in soil.

Boundaries of the Study

Soil and soil gas samples from approximately 10 to 40 feet BGS.

Decision Rule

"* If petroleum hydrocarbons are reported in the soil adjacent to and/or beneath the tank, leaks
from the tank have contaminated the subsurface.

"* If all data collected are validated, proceed to' the Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data mus meet project specifications for precison and accuracy.

Sample Design

Boring SB I will be placed adjacent to estimated location of the tank as determined from Civil
Engineering construction diagrams.

oucsA2,=294,k 5.16-2
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TABLE S.16-3. SAMPLING AND FIELD SPECIFICATIONS FOR TANK 761

Maximum Depth
Boring/Location Name Remwerce Point Distance Intawal (ft BGS)

SBI Southeast corner of Bldg. 761 19'S, 12'W 45

oUMcAP10229• 5.16-5



5.17 Field Sampling Plan for Tanks 783 5.17.2 Sampling Plan
and 788

Proposed sampling locations are shown

Tanks 783 and 788 are located on Figure 5.17-1. Potential contaminants of
between Building 788 and Bays M and N of concern and the sampling and analysis matrix
Building 783 just west of the oxidation ponds for Tank 783 and Tank 788 is shown in Table
(Potential Release Location [PRL] 60). 5.17-2; field specifications for sampling

locations are included in Table 5.17-3.

Tank 783 is a 1,000-gallon waste fuel
tank located near Building 783 (Figure Before sampling begins, a record
5.17-1). It was installed in 1957 and removed search of Civil Engineering construction
in 1989 (CH2M HILL, 1993). It is unknown diagrams will be completed to identify the
how activities in Building 783 may have most appropriate sampling locations relative to
contributed waste fuel to Tank 783. each tank (or former tank) location. A

magnetic and electromagnetic geophysical
Tank 788, a small acid neutralization survey may be conducted at Tank 788 if the

sump installed in the late 1980s, is located record search is unsuccessful.
adjacent to the southwest comer of Building
788 (Figure 5.17-1). This sump is under- Rationale and specific objectives for
ground and is currently in use; however, it is sampling locations are outlined below.
not considered an underground storage tank
(UST) by the County of Sacramento Health One boring (T783SB01) will be drilled
Department. The capacity of this small sump in the former location of Tank 783. The
is unknown. boring will be drilled to approximately 20 feet

below the bottom of the former tank location;
With the exception of the Operable both soil and soil gas will be sampled to

Unit (OU) C Preliminary Assessment (PA) determine if contaminants leaked into the
(CH2M HILL, 1993), no previous investiga- subsurface.
tions have been conducted at either of these
tanks. One boring will be drilled and sampled

at Tank 788 ('1 .SSB01) to determine if con-
5.17.1 Data Quality Objectives taminants have leaked from the tank to the

subsurface. The boring will be drilled to
The data quality objectives for this approximately 20 feet below the bottom of the

phase of the Remedial Investigation (RI) at tank.
Tanks 783 and 788 are shown on Table
5.17-1.

OUCSAP/04 i94/jks 5.17-1
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TABLE 5.17-1. DATA QUALITY OBJECTIVES FOR TANK 783

Problem Statement

Waste fuel may have leaked into the subsurface from the UST or associated piping.

Decision to be Made

* Determine if leaks from the UST/piping have contaminated the subsurface.
* Determine the location priority.

Inputs to the Decision

Level I/I1 for soil gas; Level III for TPH, BTEX, and organic lead.

Boundaries of the Study

Soil and soil gas samples from approximately 10 to 40 feet BGS collected adjacent to the former
tank location.

Decision Rule

"* If petroleum hydrocarbons are reported in soil adjacent to and/or beneath- the tank, leaks
from the tank have contaminated the environment.

"• If organic lead is reported in soil samples, therd leaks from the tank have contaminated the
subsurface.

"* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Boring T783SB01 will be placed adjacent to the former tank location as determined from Civil
Engineering construction diagrams.

(Continued)
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TABLE 5.17-1. (Continued)

DATA QUALITY OBJECTIVES FOR TANK 788

Problem Statemnt

Contaminants may have leaked into the subsurface from the acid neutralization tank or associated
piping.

Decision to be Made

Determine if leaks from the acid neutralization tank/piping have contaminated the subsurface.

Inputs to the Decision

Level Il/IIl for soil gas; Level III for inorganics and pH.

Boundaries of the Study

Soil samples from approximately 10 to 40 feet BGS collected adjacent to the tank.

Decision Rule

* If inorganic species are reported above background concentration in soil samples, then leaks
in the tank or its associated piping may have-contaminated the subsurface and the decision
process for inorganics should be applied.

"* If soil pH is reported outside the pH background range, then leaks in the tank or its
associated piping may have contaminated the subsurface.

"* If all data collected are validated, proceed to Data Evaluation DQOs (see Section 4.2.2).

Limits on Uncertainty

Analytical data must meet project specifications for precision and accuracy.

Sample Design

Boring T788SB01 will be placed adjacent to the tank.

NOTE: All acronyms are defined on the acronym list at the beginning of the SAP.
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TABLE 5.17-2. SAMPLING AND ANALYSIS MATRIX FOR TANKS 783 AND 788
.N

Location: Tank 783 Tank 788

Contaminant of Concern: VOCs, rPH, BTEX, Acids, VOCs, Bases,Organic lead Inorganic Species

Sampling Location: Boring T7835B01 Boring T788SB01

Depth and Analytical Method: (10') (10')
HML 338, SW6 5'. SW9045

ModSW8015/3550,
ModSW8015/5030

(15-25')
(15-25') FGC

FGC

(20') (20')
HML 338, SW6010, SW9045

ModSW8015/3550,
ModSW8015/5030

(35-45')
(35-45') FGC

FGC

FGC - Screening analysis of soil gas for commonly detected VOCs with on-site chromatograph.

NOTE: Matrix represents the minimum number of samples to be collected in each horizon.
FGC analyses will be confirmed with 10% TO-14 analy-is.
Specific sample depths will be determined in the field using the sampling criteria specified in Section 4.
All acronyms are defined on the acronym list at the beginning of the SAP.
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TABLE 5.17-3. SAMPLING AND FIELD SPECIFICATIONS FOR TANKS 783 AND 788

Maximum Depth
Boring/Location Name keference Point Distance Interval (ft BGS)

BorSnoS

T788SB01 Southwest corner of Bldg. 788 105'S, 50'W 45

TU788SB01 Southwest orner of Bldg. 788 5'N, -8'W 45

OUCSAP/022694/jks 5.17-6
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GROUNDWATER BENEATH OPERABLE UNIT (OU) C

Groundwater beneath OU C is contaminated with volatile organic compounds

(VOCs). Most of the compounds are solvents, primarily trichloroethene (TCE) and other
halogenated VOCs (HVOCs), which have migrated to groundwater from near-surface sources
and discharge points. Aromatic VOCs (AVOCs) have also been reported in groundwater in
southern OU C, but are not as widespread as HVOC contamination. Extraction wells are
currently operating in OU C to remove contaminated groundwater.

There are 31 active monitoring wells (MWs), 27 piezometers (PZs), and 4
extractions wells (EWs) in OU C which monitor contaminant migration, provide potentio-
metric data, or extract contaminated groundwater, respectively. The primary sources of
HVOC groundwater contamination in OU C appear to be in the area designated OU Cl, in
central OU C. Trichloroethene concentrations in groundwater greater than 10,000 jg/L have
been reported in this area. A second surce appears to be located near or upgradient from
MW-44S, perhaps at the burial pits of CS 11 or 12.

"Most existing groundwater wells and piezometers are located in the southern

portion of OU C. Gaps in groundwater quality and potentiometric data exist primarily in the
northern and eastern portions of OU C; however, groundwater quality beneath some areas in
the southern portion of OU C has not been defined. During the OU C Remedial Investiga-

tion (RI), at least 22 A zone groundwater samples will be collected to fill data gaps using a
HydroPunch® (or equivalent) sampler and will be analyzed for VOCs (Figure A-l). (See
discussion in Appendix B on collection of groundwater samples by HydroPunch*). Ground-
water results from each of these locations will be evaluated by the OU C RI team and

Groundwater OU team before the boring is abandoned to determine if a monitoring well
should be installed. Twelve monitoring wells will be installed at the locations shown on
Plate 2. Rationale for these locations are discussed below:

Potential Release Location (PRL) S-10:

The direction of groundwater flow near PRL S-10 has not been defined -

there are no monitoring wells in this area - and the quality of the ground-
water is unknown. Flow in this area may be affected by groundwater extrac-

tion systems operating in OU D located approximately 2,000 feet to the west.
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A monitoring well (recommenJed in the OU C Preliminary Assessment [PAl)
at PS10SBI will provide samples to evaluate water quality and water levels to
help determine the direction of groundwater flow.

Investigation Clusters (ICs) 19 and 21:

The landfills and pits at Confirmed Sites (CS!) 7, 10, 11, 12, 13, 14, and PRL
8 may be sources of groundwater contaminatic',. The Regional Water Quality
Control Board has indicated that landfill closure requirements may be Applic-
able or Relevant and Appropriate Requirements (ARARs) at these locations.

Three A zone wells (IC21SBI through IC21SB3) will be installed upgradient
(to the north) and downgradient (to the south) of the landfill and pit in IC 21

to provide potentiorr.ntric data and monitor contaminant migration. Hydro-
Punch® samples will be collected upgiadient and downgradient of each pit in
IC 19 to determine whether the pits have contributed to groundwater contami-

nation. After the data are analyzed, two A monitoring zone wells may be
installed downgradient of the pits to monitor contaminant migration.

A groundwater divide exists within or near IC 21. The divide is caused by the
OU D extraction wells drawing groundwater to the north in opposition to the
regional gradient (to the south). Water level measurements from the four
wells will also help determine the location of the divide.

IC 18:

As noted in the Draft Groundwater OU RI report, groundwater flow directions
and the extent of contamination are poorly defined in the eastern portion of
OU C. Two A zone monitoring wells will be installed in IC 18 (IC18SB6 and
IC18SB14) to help fill these data gaps. These wells will be installed next to

the IWL and will also help determine if leaks from the line have contributed to
groundwater contamination.

IC 16:

Groundwater flow directions and contaminant concentrations are poorly
i) defined in northeastern OU C. An A zone monitoring well will be installed in
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IC 16 (IC16SB3) to monitor flow directions in this area and determine

groundwater quality.

IC 15:

The Groundwater OU RI report recommended a boring in this area to bound

TCE groundwater cor.tamiriation from OU CI (just east of IC 15). An A zone

monitoring well (IC15SB3) will be installed to help detf mine the extent of

contamination northwest of OU C1.

IC 14:

A monitoring well will be installed (at IC14SB3) adjacent to the industrial

wastewater line (IWL) where leaks were identified in 1988 by EG&G. An

investigation in 1993 by Jacobs Engineering indicated that the IWL has been
plugged at this location for an undetermined length of time following the 1988

investigation (Jacobs Engineering, foithcoming). Because wastewater could

not pass this plug, water pressure in the line may have caused leakage through

cracks up-stream (to the north) and/or at the location of the plug itself. The

well will provide samples to evaluate water quality near the leaks and water

levels to help determine the direction of groundwater flow.

IC 12:

The direction of groundwater flow and the quality of groundwater are not well

defined in the eastern portion of IC 12. The test stands, IWL, and drainage

ditch in IC 12 are potential discharge points/source areas for contamination. A

monitoring well installed at IC12SB7 will monitor groundwater quality and

help define the potentiometric surface in this area. This location was

recommended in the Draft Groundwater OU RI report.
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STANDARD OPERATING PROCEDURE

HANDLING OF BURIED DRUMS
DURING INVESTIGATION OF LANDFILLS AND DISPOSAL PITS

1.0 OVERVIEW

The purpose of this standard operating procedure (SOP) is to establish proce-
dures for managing field operations in the event that buried drums are encountered during the
remedial investigation of landfills or disposal pits. There is potential that drums with
unknown contents will be excavated during the course of landfill or disposal pit exploration.
Hazards that could result from the handling of buried drums include fire, explosion, toxic
vapor generation, and physical injury resulting from moving liquid or solid-filled containers.
There is also potential of causing soil contamination if the drums contain liquid contaminants
and are unsealed or broken during excavation.

Magnetic and electromagnetic geophysical survey methods (See Standard Oper-
- • ating Procedure for Conducting Magnetic and Electromagnetic Surveys) will be used to

determine the presence of buried drums prior to excavation; however, the condition of buried
drums may not be identifiable with the geophysical methods. The procedures and equipment
described here are intended to reduce the health and safety hazards and the soil contamination
hazards that could arise when drums are encountered.

2.0 EQUIPMENT

The equipment needed for investigation of landfills and disposal pits is:

Combustible Gas Indicator (CGD. A calibrated CGI is required at any
landfill or disposal pit location to measure potentially explosive gases

from drum contents. The CGI will measure the percentage of the
lower explosive limit (LEL) attained by the concentration of total
hydrocarbon (THC) emissions from the trench.

Photoionization Detector (PID). A PID is required to monitor organic
compound concentrations in soil gas from trenches. Calibration gas

.) will be available to calibrate the PID before each day of use.
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Gamma Ray Detector or Geiger-Mueller Counter. Drums may have
been used historically to contain radioactive materials. A gamma ray
detector or Geiger-Mueller counter will be available during pit excava-
tion to screen soils and drums for hazardous levels of radioactivity
before attempts are made to move or sample them.

Draeger•' Tubes. Draeger tubes that indicate the concentrations of
toxic organic compounds potentially present in soil gas are required.
The Health and Safety Plan prepared for the remedial investigation
specifies the types of tubes needed and their use.

Personal Protective Equipment. Levels D and C protective equipment
will be essential during the excavation. If leaking drums of hazardous
wastes are discovered or if sealed drums are to be transported and
sampled, Level A or B protection, with supplied air, will be available
to workers. See Health and Safety Plan for details.

Health and Safety Plan. Copies of the remedial investigation Health
and Safety Plan are required at all landfill/disposal pit investigation
locations. Each field worker at the location will understand the

procedures needed to maintain health and safety.

Cellular Phone. A cellular phone will be available at the investigation
location. The phone will be used to call the fire department and
emergency services in the event of an explosion or fire.

Drum Grappler. A drum grappler attachment for the excavator will be
available for removal of uncovered drums from the excavation.

Chemical-Resistant Plastic Sheeting. Chemical-resistant plastic sheeting
will be available to cover the ground surface and a 8-inch high
enclosing berm beneath the area where each drum or adjacent contami-
nated soils are brought to the surface for repackaging and transporta-
tion.
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Specialized Drum Handling EFuioment. Equipment specifically
designed for lifting and moving drums, opening sealed drums, and
overpacking drums prior to transport for storage or disposal is
described in Chapter 11 of Occupational Safety and Health Guidance
Manual for Hazardous Waste Site Activities (1985), which is included
as an attachment to this SOP.

Notebook. A notebook for documenting: the location and dimensions
of the trench; equipment used for trench, boring, and monitoring; CGI,
PID, or radioactivity measurements and their location and depth in the
trench; decisions made on the basis of any readings exceeding safe
levels; actions taken; and any changes in the condition of personnel as a
result of high monitor readings or other safety concerns.

3.0 PROCEDURE

The attachment to this procedure was prepared by the National Institute for
Occupational Health, the Occupational Safety and Health Administration, the U.S. Coast
Guard, and the Environmental Protection Agency for handling buried and surface-stored
drums and other containers. The precautions and procedures in the attachment are applicable
to the drum handling that may be required during pit excavation. Therefore, the procedures
presented here cite appropriate sections of the attachment.

Preparations

1. Before mobilizing excavation equipment to the investigation location,
prepare staging areas, described in the attachment, for temporary holding,
opening and sampling, overpacking, and transport; all health and safety
supplies, heavy equipment, and sampling supplies needed for those operations
should be readily available, but not on standby, to allow those operations to
proceed if drums are encountered.

2. Before starting any excavation at a landfill or disposal pit, the project
Health and Safety Officer will review with the field crew the procedures
necessary to maintain health and safety in the event that hazardous waste

9 drums are encountered; review the Inspection procedures section of the
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attachment to assure that the appropriate precautions are taken if symbols on

the drum or the type of drum indicate the type of waste it contains.

3. Establish a 100-foot Exclusion Zone on both sides of the trench

location.

4. Check the battery and calibration of the CGI, PID, and gamma-ray

detector; check the operation of the cellular phone; and place fire department

and emergency services phone numbers near the phone.

5. Before disturbing the surface soils, measure background concentrations

of organic compounds with the PID and concentrations of total hydrocarbons

with the CGI; document the readings along with the location, date, time,

weather conditions, and names of all personnel working at the location.

Trenching:

6. Begin the trenching in accordance with the procedures described in the

trenching SOP; if geophysical surveys over the trench area indicated the

presence of buried objects, trenching should be conducted very carefully to

prevent rupturing of sealed drums or overturning of unsealed or broken drums.

7. As each new section of trench is excavated, monitor soil gas emissions

and radioactivity reaching the ground surface-mouth of the trench (GS) and the

breathing zone (BZ); see the Health and Safety Plan for procedures to take if

unsafe levels in LEL, PID, and radioactivity readings are detected.

8. If evidence of a drum is encountered in the excavation, alert the

excavator operator of its presence and direct the operator to cautiously proceed

with uncovering the drum so that it can be identified and removed; it may be

necessary to open the trench to allow removal of the drum after it is

uncovered; begin continuous monitoring of LEL, organic vapors, and

radioactivity while the drum is being uncovered.
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9. Prepare the GS area near the drum for removal; spread chemical-

resistant plastic sheeting; bring the drum gappling equipment to the location

and new or overpack drums that will receive the buried drum, its contents, and

contaminated soils.

10. Attempt to identify the potential contents and condition of the drum

following Handling procedures in the attachment.

11. If the drum is leaking or deteriorated, follow the specific procedures in

the attachment for Leaking, Open,and Deteriorated drums. Continuously

monitor LEL, organic vapor, and radioactivity, and take actions specified in

the Health and Safety Plan if unsafe levels are detected.

12. When the drum is sufficiently excavated to be removed, the drum

grappling equipment should be used to lift the drum onto the chemical-resistant

sheeting; if it is leaking or has indications of deterioration or rupture, it should

be placed into an overpack drum and sealed before transport to the

holding/sampling area.

13. If there is evidence that liquids or solids have leaked from the drum,

use the excavator to remove visibly-contaminated soils to a depth of 5 feet

below the drum; place the soils in new drums that have been moved onto the

chemical-resistant sheeting.

14. Take LEL, organic vapor, and radioactivity readings of the removed

soils; if readings are not greater than safe levels, collect representative samples

of the drummed soils prior to sealing the container; if the drum contents have

not been identified from their obvious physical characteristics, collect samples

for measurement of:

- Reactivity,

- Corrosivity,

- Ignitability,

- Pesticides and polychlorinated biphenyls,

- Halogenated and aromatic volatile organic compounds,

-) Semivolatile organic compounds,
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Total extractable petroleum hydrocarbons,

Total inorganic species, and

If there are radioactivity readings greater than background, total

alpha and beta and total gamma.

15. After drum removal, contaminated soil removal, and soil sampling are

completed, return to step #6.

16. For drums that have been removed from the trench and taken to

holding or sampling areas, follow procedures in the attachment for Opening,

Sampling, Bulking, Staging, and Shipment.
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11. Handling Drums and Other Containers

Containers are handled during characterization and
Contents removal of their contents and during other operations. A

flow chart showing one set of possible procedures for

Introduction 11-1 drum handling is given in Figure 11-1. Guidance for safely
performing the procedures shown in Figure 11-1 is

Inspection 11-1 provided in the following sections of this chapter. The

Planning 11-3 final section, Special Case Problems, describes the
handling of tanks, vaults, vacuum trucks, elevated tanks.

Handling 11-3 and compressed gas cylinders.
Drums Containing Radioactive Waste 11-4
Drums that May Contain Explosive or Shock-
Sensitive Wastes 11-4 Inspection
Bulging Drums 11-4Drulgi ing PDck d L r WThe appropriate procedures for handling drums depend onDrums Containing Packaged Laboratory Wastes the drum contents. Thus, prior to any handling, drums
(Lab Packs) 11-4 should be visually inspected to gain as much information
Leaking, Open, and Deteriorated Drums 11-4 as possible about their contents. The inspection crew
Buried Drums 11-5 should look for:

Opening 11-5 e Symbols, words, or other marks on the drum indicat-

Sampling 11-6 ing that its contents are hazardous, e.g.. radioactive,
explosive, corrosive, toxic, flammable.Characterization 11-7 C Symbols, words, or other marks on a drum indicating

Staging 11-8 that it contains discarded laboratory chemicals, rea-

Bulking 11-9 gents, or other potentially dangerous materials in
small-volume individual -ntainers (see Table 11-1).

Shipment 11-9 e Signs of deterioration such as corrosion, rust, and

Special Case Problems 11-11 leaks.
Tanks and Vaults 11-11 * Signs that the drum is under pressure such as swell-

Vacuum Trucks 11-12 ing and bulging.
Elevated Tanks 11-12 9 Drum type (see Table 11-1).
Compressed Gas Cylinders 11-12Ponds and Lagoons 11-12 e Configuration of the drumhead (see Table 11-2).References 11-12 

Conditions in the immediate vicinity of the drums mayprovide information about drum contents and their
associated hazards. Monitoring should be conducted
around the drums using instruments such as a gammaIntroduction radiation survey instrument, organic vapor monitors, and

Accidents may occur during handling of drums and other a combustible gas meter.
hazardous waste containers. Hazards include detonations, The results of this survey can be used to classify the
fires, explosions, vapor generation, and physical injury drums into preliminary hazard categories, for example:
resulting from moving heavy containers by hand and
working around stacked drums, heavy equipment, and e Radioactive.
deteriorated drums. While these hazards are always pres- a Leaking/deteriorated.
ent, proper work practices-such as minimizing handling
and using equipment and procedures that isolate workers e Bulging.
from hazardous substances--can minimize the risks to * Explosive/shock-sensitivesite p e rso n n e l. • E p o i e s o k s n i i e

* Contains small-volume individual containers of
This chapter defines practices and procedures for safe laboratory wastes or other dangerous materials.
handling of drums and other hazardous waste containers.
It is intended to aid the Project Team Leader in setting up As a precautionary measure, personnel should assume
a waste container handling program. In addition to read- that unlabelled drums contain hazardous materials until
ing this chapter, the Project Team Leader should also be their contents are characterized. Also. they should bear in
aware of all pertinent regulations. OSHA regulations (29 mind that drums are frequently mislabelled -particularly
CFR Parts 1910 and 1926) include general requirements drums that are reused. Thus, a drum's label may not
and standards for storing, containing, and handling chem- accurately describe its contents.
icals and containers, and for maintaining equipment used
for handling materials. EPA regulations (40 CFR Part 265) If buried drums are suspected, ground-penetrating sys-
stipulate requirements for types of containers, main- tems, such as electromagnetic wave, electrical resistivity,
tenance of containers and containment structures, and ground-penetrating radar, megnetometry, and metal
design and maintenance of storage areas. DOT regula- detection, can be used to estimate the location and depth
tions (49 CFR Parts 171 through 178) also stipulate of the drums.
requirements for containers and procedures for shipment
of hazardous wastes. B-7



11-2 Handling Drums and Other Containers

INSPECTION

Inspect drums

Handling Staging pan L A p rIae
necessary? necessary? Develop a

NO O 7r- . .. __-
PLANNING I STAGING

Develop a I Move drums to
handling plan I first staging areaI

L(if appropriate) _

Orient drus 3 opening/sampling
Open for opening area Open drumsandm sap (if appropriate) |

Deeo samplin, secondm.-- s-tagi.n"g .J

SAMPLING I Move drums to SAMPLING
Develop sampling secondstaging

la area Sample drum contentsplan. Sample lfaporte i |

drum contents (if appropriate)

ECHARACTERIZATION I Move drums to I CHARACTERIZATION

I final staging area

Characterniz wastes I (if appropriate) I Characterize wastes

BULKING BULKING i

Transfer drum Transal drem
contents into contents into

bulk containers bulk containers

E SHIPMENT

Ship bulked wastes and/or
drums to offsite treatment,
storage, or disposal facility

.- qluir 11-1. Flow Chart for Drum Handling, (Dashed boxes indicate optional step~s.
Number of staging wse" necessary is Site specific.)
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Handling Drums and Other Containers 11-3

Table 11-1. Special Drum Types and to facilitate characterization and remedial action (see

Their Associated Hazards Staging in this chapter). Handling may or may not be
necessary, depending on how the drums are positioned at
a site.

Polyethylene Or Often contain strong acids or bases. If the

PVC-Uned Drums lining is punctured. the substance usually Since accidents occur frequently during handling, particu-
quickly corrodes the steel, resulting in a larly initial handling, drums should only be handled if
o ernific e drumsp hatusualyconecessary. Prior to handling, all personnel should be

Exotic Metal Very expensive drums that usually con- warned about the hazards of handling, and instructed to
Drums (eg.. alumi- tain an extremely dangerous material. minimize handling as much as possible and to avoid
num. nickel, stain-
less, steel, or other unnecessary handling. In all phases of handling, person-
unusual metal) nel should be alert for new information about potential
Single-Welled These drums have fittings for both hazards. These hazards should be responded to before
Drums Used as a product filling and placement of an inert continuing with more routine handling operations. Over-
Pressure Vessel gas. such as nitrogen. May contain reac- pack drums (larger drums in which leaking or damaged

tive. flammable. or explosive substances. drums are placed for storage or shipment (see 49 CFR
Laboratory Packs Used for disposal of expired chemicals Part 173.3(c))) and an adequate volume of absorbent

and process samples from university should be kept near areas where minor spills may occur.
laboratories, hospitals, and similar institu- Where major spills may occur, a containment berm ade-
tions. Individual containers within the lab quate to contain the entire volume of liquid in the drums
pack are often not packed in absorbent should be constructed before any handling takes place. If
material. They may contain incompatible the drum contents spill, personnel trained in spill response
materials, radioisotopes, shock-sensitive. should be used to isolate and contain the spill.
highly volatile. highly corrosive. or very
toxic exotic chemicals. Laboratory packs Several types of equipment can be used to move drums:
can be an ignition source for fires at (1) A drum grappler attached to a hydraulic excavator;

(2) a small front-end loader, which can be either loaded
manually or equipped with a bucket sling; (3) a rough ter-
rain forklift; (4) a roller conveyor equipped with solid

Table 11-2. Information Provided by rollers; and (5) drum carts designed specifically for drum
Drumhead Configuration handling. Drums are also sometimes moved manually. The

drum grappler is the preferred piece of equipment for
CONFIGURATION INFORMATION drum handling. It keeps the operator removed from the

drums so that there is less likelihood of injury if the drums
Whole lid removable. Designed to contain solid detonate or rupture. If a drum is leaking, the operator can

material. stop the leak by rotating the drum and immediately plac-
Has a bung. Designed to contain a liquid. ing it into an overpack. In case of an explosion, grappler
Contains a liner. May contain a highly corrosive claws help protect the operator by partially deflecting the

or otherwise hazardous material. force of the explosion.

Planning
Since drum handling is fraught with danger, every step of
the operation should be carefully planned, based on all
the information available at the time. The results of the
preliminary inspection can be used to determine ll) if any
hazards are present and the appropriate response, and
(2) which drums need to be moved in order to be opened
and sampled. A preliminary plan should be developed
which specifies the extent of handling necessary, the per-
sonnel selected for the job and the most appropriate -

procedures based on the hazards associated with the
probable drum contents as determined by visual inspec-
tion. This plan should be revised as new information is
obtained during drum handling. Backhoe with drum grappler.

Handling The following procedures can be used to maximize
worker safety during drum handling and movement:

The purpose of handling is to (11 respond to any obvious e Train personnel in proper lifting and moving tech-
problems that might impair woker safety, such as radio-
ctivity, leekag% or the presence of explouive substances, niques to prevent back injuries.

(2) unstack end orient drums for sampling, and (3) If * Make sure the vehicle selected has sufficient ratod
necessary. to organize drums into different areas on site load capacity to handle the anticipated loads, an B-9



11-4 Handling Drums and Other Containers

make sure the vehicle can operate smoothly on the under internal pressure, as evidenced by bulging or
available road surface. swelling.

"* Air condition the cabs of vehicles to increase opera- * If a pressurized drum has to be moved, whenever
tor efficiency; potect the operator with heavy splash possible handle the drum with a grappler unit con-
shields. structed for explosive containment. Either move"the bulged drum only as far as necessary to allow* Supply operators with appropriate respiratory protec- seating on firm ground, or carefully overpack the

tive equipment when needed. Normally either a com- drum. Exercise extreme caution when working

bination SCBAISAR with the air tank fastened to the with or adjacent to potentially pressurized drums.

vehicle, or an airline respirator and an escape SCBA

are used because of the high potential hazards of
drum handling. This improves operator efficiency and Drums Containing Packaged Laboratory Wastes
provides protection in case the operator must aban- (Lab Packs)
don the equipment.

Laboratory packs (i.e. drums containing individual con-"* Have overpacks ready before any attempt is made to tainers of laboratory materials normally surrounded by
move drums. cushioning absorbent material) can be an ignition source

"* Before moving anything, determine the most appro- for fires at hazardous waste sites. They sometimes con-
priate sequence in which the various drums and tain shock-sensitive materials. Such containers should be
other containers should be moved. For example, small considered to hold explosive or shock-sensitive wastes
containers may have to be removed first to permit until otherwise characterized. If handling is required, the
heavy equipment to enter and move the drums, following precautions are among those that should betaken:

"* Exercise extreme caution in handling drums that are

not intact and tightly sealed. a Prior to handling or transporting lab packs, make sure
all non-essential personnel have moved a safe dis-"* Ensure that operators have a clear view of the road- 'tance away.

way when carrying drums. Where necessary, have
ground workers available to guide the operator's 0 Whenever possible, use a grappler unit constructed
motion, for explosive containment for initial handling of such

drums.

Drums Containing Radioactive Waste Maintain continuous communication with the Site
Safety Officer and/or the command post until han-

• If the drum exhibits radiation levels above back- dling operations are complete.
ground (see Table 6-2), immediately contact a health
physicist. Do not handle any drums that are deter- * Once a lab pack has been opened, have a chemist
mined to be radioactive until persons with expertise inspect, classify, and segregate the bottles within it.
in this area have been consulted, without opening them, according to the hazards of

the wastes. An example of a system for classifying
lab pack wastes is provided in Table 11-3. The objec-

Drums that May Contain Explosive or tive of a classification system is to ensure safe segre-
Shock-Sensitive Waste gation of the lab packs' contents. Pack these bottles

with sufficient cushioning and absorption materials"* If a drum is suspected to contain explosive or shock- to prevent excessive movement of the bottles and to
sensitive waste as determined by visual inspection, absorb all free liquids, and ship them to an approved
seek specialized assistance before any handling, disposal facility.

"* If handling is necessary, handle these drums with If crystalline material is noted at the neck of any
extreme caution, bottle, handle it as a shock-sensitive waste, due to

"* Prior to handling these drums, make sure all non- the potential presence of picric acid or other similar
essential personnel have moved a safe distance away. material, and get expert advice before attempting to

"* Use a grappler unit constructed for explosive contain- handle it.

ment for initial handling of such drums. Pelletize the repacked drums prior to transport.

"* Palletize the drums prior to transport. Secure drums Secure the drums to pallets.

to pellets.

"* Use an audible siren signal system, similar to that Leaking, Open, and Deteriorated Drums
employed in conventional blasting operations, to 0 If a drum containing a liquid cannot be moved with-
signal the commencement and completion of explo- out rupture, immediately transfer its contents to a
sive waste handling activities. sound drum using a pump designed for transfering

"* Maintain continuous communication with the Site that liquid.
Safety Officer and/or the command post until drum * Using a drum grappler, place immediately in overpack
handling operations are complete. containers:

Leaking drums that contain sludges or semi-solids.
*ulgkng Drums= Open drums that contain liquid or solid waste.

• Pressurized drums are extremely hazardous. Wher- Deteriorated drums that can be moved without
ever possible, do not move drums that may be rupture. B-10



Handling Drums and Other Containers 11-5

Table 11-3. Example of Lab Pack Content Classification 0 Protect personnel by keeping them at a safe distance
System for Disposal from the drums being opened. If personnel must be

located near the drums, place explosion -resistant
CLASSIFICATION EXAMPLES Plastic shields between them and the drums to pro-

_______________________________________tect them in case of detonation. Locate controls for
inorganic acids Hydrochloric drum opening equipment, monitoring equipment, and

Sulfuric fire suppression equipment behind the excplosion-
inorganic bases Sodium hydroxide resistant plastic shield.

Potassium hydroxide
SrnoxdznagnsAmmonium nitrate 9 If Possible, monitor continuously during opening.
Strog oidiingagetsBarium nitrate Place sensors of monitoring equipment, such as

Sodium chlorats colorimetric tubes, dosimeters, radiation survey
Sodium peroxide instruments. explosion meters, organic vapor

Strong reducing agents Sodium thiosultate analyzers, and oxygen meters. as close as possible
Oxalilc acdd to the source of contamir ants, i.e., at the drum
Sodium sulphite opening.

Aenhiydrous organics and Tetroethyll lead *Use the following remo -controlled devices for
otgariometallics Ptie"Imercuric ~hlord opening drums:

Anhyrous inorganics and Potassium hvdride Pneumatically operated impact wrench to remove
metAl hydirides Sodfumn hydridedrmbns

Sodkum metaldrmbns
Potassium Hydraulically or Pneumatically operated drum

TcLjc organics PCs$ piercers (see Figure 11-2).
Insecticides Backhoes equipped with bronze spikes for

Flammable organics Hexane penetrating drum tops in largeý.scale operations
Toluene (see Figure 11-3).

Aceton Do not use picks, chisels and firearms to open
Inorganics Sodium carbonate drums.

Potassium chloride
Inorganic cyanides Potasiumn cyanide 0 Hang or balance the drum opening equipment to

Sodium cyanide minimize worker exertion.
Copper cyanide * If the drum shows signs of swelling or bulging,

Organic cyanides Cyanoscetamide perform all steps slowly. Relieve excess Pressure
Toxic metals Arsenic prior to opening and, if possible, from a remote

Cadmium location using such devices as a pneumatic impact
Load wrench or hydraulic penetration device. If pressure
Mercury must be relieved manually. plcce a barrier such as

explosion-resistant plastic sheeting between the
worker and bung to deflect any gas, liquid, or
solids which may be expelled as the bung is

Burled Drums loosened.

"e Prior to initiating subsurface excavation, use ground- 1 .-
penetrating systems to estimate the location and
depth of the drums (see Inspection in this chapter).

"* Remove soil with great caution to minimize the
potential for drum rupture.

"* Have a dry chemical fire extinguisher on hand to con- p
troll small fires.

Opening /
Drums awe usually opened and sampled in place during J, f

site investigations. However, remedial and emergency
oPerstlons may require a separate drum opening area (see
Staging in this chapter). Procedures for opening drums
We6 the same, regardless of where the drums awe opened.

TO enhance the efficiency and safety of drumn-oweing f

Personinel, the following procedures should be instituted. Two drums with rusted bungs were opened by backhOes
*If a suppilied-air respiratory protection system is used, with bronze spikes and now await samp~ling. Drum in fibe-
pOee a bank of sir cylinders outside the work area ground has boon labelled "150O" for sample documnena-
and supply air to the operators vi oidines ... d lion purposes.
escape SCUAs. This enfibles workers to operate in
relative comfort for extended oeriods of time. B1



REMOTE
LOCATION

NEEDLE VALVE

AIR/HYDRAULIC CYLINDER 
00

55 GAL DRUM

3 -WAY VALVE

APPROX. 50 FT. OF HOSE

CONV RSPLASH PLATE

REPLACEABLE 316 STAINLESS
STEEL CONICAL PLUNGER

(3 IN. DIA. X 4 IN. LG.

%DOORS (2 SIDES)

I " - BELT CONVEYOR

DRAIN TO VACUUM TRUCK,
WASTE RECOVERY SYSTEM
OR TANK

SPILL CONTAINMENT PAN &
SUPPORT FRAME (75-GAL CAPACIT',

Figur 11-2. AilrHydroulic-Operated Single-Drum Puncture Device.
Source: Reference (1].

Open exotic metal drums and polyethylene or * Decontaminate equipment after each use to avoid
polyvinyl chloride-lined (PVC-lined) drums through mixing incompatible wastes.
the bung by removal or drilling. Exercise extreme
caution when manipulating these containers.

* Do not open or sample individual containers within Sampling
laboratory packs. Drum sampling can be one of the most hazardous activi-

* Reseal open bungs and drifl openings as soon as ties to worker safety and health because it often involves

po"se with new bungs or plugs to avoid explo- direct contact with unidentified wastes. Prior to collecting

alone and/or vapor generation. If an open drum any sample, develop a sampling plan:
cannot be reslelad, place the drum into an over- e Research background information about the waste.
pack. Plu ary openi•Vs in pressurized drums with
pressure-venting caps set to a 5-psi (pound * Determine which drums should be sampled.

square inch) releae" to allow venting of vapor * Select the appropriate sampling device(s) and
pressum container(s).
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HYDRAULIC CYL.
WITH 6-IN. STROKE

REPLACEABLE 316 STAINLESS
STEEL CONICAL PLUNGER

BACKHOE 0 (3 IN. DIA. X 4 IN. U3.) SLS LT
ARMSPLASH PLATE

STANDARD SINGLE
DRUM GRABBER

55-GALLON
DRUM

HYDRAULIC LINES
ADAPTER BRACKET

SPILL CONTAINMENT PAN
(PORTABLE) 75-GAL CAPACITY

DRAIN TO VACUUM TRUCK. WASTE
RECOVERY SYSTEM OR TANK - ....-

SLOPE

Figure 11-3. Backhoe-Mounted Drum Puncture Device.
Source: Reference (1).

" Develop a sampling plan which includes the number, & Covyr drum tops with plastic sheeting or other suit-
volume, and locations of samples to be taken, able noncontaminated materiqls to avoid excessive

"* Develop Standard Operating Procedures for opening contact with the drum tops.

drums, sampling, and sample packaging and trans- * Never stand on drums. This is extremely dangerous.
portation. Some guidance in designing proper Use mobile steps or another platform to achieve the
sampling procedures can be found in References (2) height necessary to safely sample from the drums.
and (31. Obtain samples with either glass rods or vacuum

Have a trained health and safety professional deter- pumps. Do not use contaminated items such as dis-
mine, based on available information about the carded rags to sample. The contaminants may con-
wastes and site conditions, the appropriate personal taminate the sample and may not be compatible with
protection to be used during sampling, decontamina- the waste in the drum. Glass rods should be removed
tion, and packaging of the sample. prior to pumping to minimize damage to pumps.

- When manually sampling from a drum, use the following
techniques:

9 Keep sampling personnel at a safe distance while Characterization
drums orb being opened. Sample only after opening The goal of characterization is to obtain the data neces-
operations are complete. sary to determine how to safely and efficiently package

* Do not lean over other drums to reach the drum being and transport the wastes for treatment and/or disposal.
sampled, unless absolutely necessary. If wastes are bulked, they must be %ufficiently character-

B-13
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S SuIJigjL-1I' -J8II3 dIlu vttIer %,ontdiners

SITE: DRUM NO. SAMPLE NO. SCREENING RESULTS (AREA):
DRUM SIZE: DRUM OPENING: DRUM TYPE: 0 unknown

0 unknown 0 unknown 0 unknuvn 1 radioactive
1 55 g&l.__ I ring top -- I metal 2 acid/oxidizer
2 30 gal. 2 closed top _ 2 plastic _ 3 causcic/reducer/cyanide
3 other - 3 open top _ 3 fiber 4. flammable organic
specify 4 ' other 4 glass S nonflammable organic

specify S other - 6 peroxide
specify 7 air or water reactive

8 inert

DRUM COLOR: PRI SEC DRUM CONDITION:
0 unknown 1 0 unknown SCREENING DATA:
1 cream I good YES NO
2 clear 2 fair RADIOACTIVE > I mf over background
3 black 3 poor __ ACIDIC pH < 3
4 white CAUSTIC pH > 12
5 red DRUM MARKING KEYWORD I AIR REACTIVE Reiction of > 10F
6 green _ _ _ _temp. change-
7 blue DRUM MARKING KEYWORD 2 WATER REACTIVE Reaction of > 10F
8 brown temp. change-
9 pink DRUM MARKING KEYWORD 3 WATER SOLUBLE Dissolves in water

10 orange WATER SATH OVA Reading -
11 yellow DRUM Co ONTENTS STATE: PRI SEC 1 10 ppm w--8
12 gray 0 unknown COMBUSTIBLE Catchee fire when
13 purple 1 solid torched in water bath
14 amber 2 liquid HALIDE Green flame when
15 green-blue_ 3 sludge heated with copper

4 gee INORGANIC WATER BATH OVA and
DRUM CONTENTS COLOR: 5 crash - - COMBUSTIBLE - No
0 unknown 6 dirt ORGANIC _ INORGANIC - No
2 cream 7 gel ALCOHOL/ALDEHYDE WATER BATH OVA,
2 clear • WATER SOLUBLE and3 black DRUM CONTENT AMOUNT: COMBUSTIBLE - Yea
4 white 0 unknown _CYA1ZD_ Draeger tube over
5 red 1 full water bath > 2 ppe
6 green 2 part 1 FLAMBLE COMBtSTIBLC- Yes, and
7 blue 3 empty SETA flaehpoint < 140*7
8 brown -OXIDIZER Starch iodine pap-er
9 pink - CHEMICAL ANALYSIS: YES NO shown positive reaction
10 orange ___ radiation INERT OR OTHER Everything -No' except
11 yellow Ignitable INORGANIC or ORGANIC
12 gray water reactive
13 purple cyanide
14 amber oxidizer
15 green-blue__ organic vapor ppm

p
11

Figure 11-4. Sample Drum Characterization Sheet.
Source: EPA Region VII Emergency Planning and Response Branch.
(This figure is provided only as an example. Values were selected

by EPA Region VII and should be modified as appropriate.)

ized to determine which of them can be safely combined precludes any potential problems associated with trans-
(see Sulking later in this chapter). As a first step in porting samples to an offsite laboratory (eg.. sample
obtaining these data, standard tests should be used to packaging, waste incompatibility, fume generation).
classify the wastes into general categories, including
auto-reactives. water reactives, inorganic acids, organic If samples must be analyzed off site. samples should be
acids, heavy metals, pesticides. cyanides. inorganic packaged on site in accordance with DOT regulations
oxidizers, and organic oxidizers. In some cases, further (49 CFR) and shipped to the laboratory for analysis.
analysis should be conducted to more precisely identify
the waste materials. See Figure 11.4 for an example of a
characterization sheet for drums. Staging

When Possible, materials should be characterized using Although every attempt should be made to minimize drum
an onsite laboratory. This provides data as rapidly as pos- handling, drums must sometimes be staged (ii.e moved in
sible, and minimizes the time lag before appropriate action an organized manner to predesignated areas) to facilitate
can be taken to handle any hazardous materials. Also, it characterization and remedial action, and to protect
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drums from potentially hazardous site conditions (eg.,
movement of heavy equipment and high temperatures " .
that might cause explosion, ignition, or pressure buildup). f ;.
Staging involves a trade-off between the increased haz- 1
ards associated with drum movement and the decreased
hazards associated with the enhanced organization and
accessibility of the waste materials.

The number of staging areas necessary depends on site-
specific circumstances such as the scope of the opera-
tion, the accessibility of drums in their original positions.
and the perceived hazards. Investigation usually involves
little. if any. staging; remedial and emergency operations
can involve extensive drum staging. The extent of staging
must be determined individually for each site, and should
always be kept to a minimum. Up to five separate areas
have been used (see Figure 11-5):

* An initial staging area where drums can be
(1) organized according to type. size, and sus- Crushed drums awaiting landfiff. Note the staging of
pected contents, and (2) stored prior to sampling, drums on the left in a row two drums wide.

* An opening area where drums are opened,
sampled, and resealed. Locate this area a safe dis-
tance from the original waste disposal or storage facilities. This increases the efficiency of transportation.
site and from all staging areas to prevent a chain Sulking should be performed only after thorough waste
reaction in case of fire or explosion, characterization by trained and experienced personnel.

The preliminary tests described earlier under Characteriza-* During large-scale remedial or emergency tasks, a tion provide only a general indication of the nature of the
separate sampling area may be set up at some dis- individual wastes. In most cases, additional sampling and
tance from the opening area to reduce the number analysis to further characterize the wastes, and compati-
of people present in the opening area, and to limit bility tests (in which small quantities of different wastes
potential casualties in case of an explosion, are mixed together under controlled conditions and

* A second steaging area, also known as a holding observed for signs of incompatibility such as vapor gener-
area, where drums are temporarily stored after ation and heat of reaction) should be conducted. Sulking
sampling pending characterization of their con- is performed at the final staging area using the following
tents. Do not place unsealed drums with unknown procedures:
contents in the second staging area in case they 0 Inspect each tank trailer and remove any residual
contain incompatible materials. (Either remove the materials from the trailer prior to transferring any
contents or overpack the drum.) bulked materials. This will prevent reactions between

0 A final staging area, also known as a bulking area, incompatible chemicals.
where substances that have been characterized 0 To move hazardous liquids, use pumps that are
are bulked for transport to treatment or disposal properly rated (see National Fire Protection Associa-
facilities. tion (NFPA] 70 Articles 500-503 and NFPA 497M)

Locate the final staging area as close as possible to and that have a safety relief valve with a splash
the site's exit, shield. Make sure the pump hoses. casings, fittings,
Grade the area and cover itrwith plastic sheeting. and gaskets are compatible with the material being

Construct approximately 1-foot-high (0.3-m-high) pumped.

dikes around the entire area. * Inspect hose lines before beginning work to ensure
Segregate drums according to their basic chemical that all lines, fittings, and valves are intact with no
categories (acids, heavy metals, pesticides, etc.) as weak spots.
determined by characterization. Construct separate * Take special precautions when handling hoses as
areas for each type of waste present to preclude they often contain residual material that can splash
the possibility of intermingling incompatible chemi- or spill on the personnel operating the hoses. Protect
cals when bulking. personnel against accidental splashing. Protect lines

In all staging areas, stage the drums two wide in two from vehicular and pedestrian traffic.
rows per area (see Figure 11-6), and space these rows * Store flammable liquids in approved containers.
7 to 8 feet 12 to 2.5 m) apart to enable movement of the
drum handling equipment.

Shipment
Bulking Shipment of materials to offsits treatment, storage. or

disposal facilities involves the entry of waste haulingWastes that have been characterized are often mixed vehicles into the site. U.S. Department of Transportation
together and placed in bulk containers such as tanks or (DOT) regulations (49 CFR Parts 171-1781 and EPA regula-
vacuum trucks for shipment to treatment or disposal tions 140 CFR Part 263) for shipment of hazardous
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•"gure 11-5. Possible Staging Areas at a Hazardous Waste Site.
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* Outfit the driver with appropriate protective
Sequipment.

00 Q 00 * If drums are shipped, tightly seal the drums prior to
O0• O0 loading. Overpack leaking or deteriorated drums prior
00 0 0 to shipment. (Under most circumstances, overpack

drums used for hazardous wastes may not be reused
ROADWAY [49 CFR Part 173.3(c)]) Make sure that truck bed

and walls are clean and smooth to prevent damage to
00 0 0 drums. Do not double stack drums. Secure drums to

00• 00 prevent shifting during transport.
00D • o Keep bulk solids several inches below the top of the
o0 00 truck container. Cover loads with a !ayer of clean soil,

foam, and/or tarp. Secure the load to prevent shifting
ROADWAY or release during transport.

COI OO Weigh vehicles periodically to ensure that vehicle and

O0 4 00 road weight limits are not exceeded.

0O :Z " Decontaminate vehicle tires prior to leaving the site
00 00 to ensure that contamination is not carried onto pub-

lic roads.

F Check periodically to ensure that vehicles are not
Figure 114. Sample Drum Staging layout, releasing dust or vapor emissions off site.Source: Reference [1].

"* Develop procedures for responding quickly to offsite
vehicle breakdown and accidents to ensure minimal
public impact.

Special Case Problems

"Tanks and Vaults

For tanks and vaults, which are often found on hazardous
waste sites, the following procedures are recommended:

e In general, when opening a tank or vault follow the
same procedures as for a sealed drum. If necessary,
vent excess pressure if volatile substances are
stored. Place deflecting shields between workers and
the opening to prevent direct contamination of work-
ers by materials forced out by pressure when the
tank is opened.

Sin 1.-stacked overpack drums awaiting transport off * Guard manholes or access portals to prevent person-

site. Worker suited in Level C personal protective equip- nel from falling into the tank.

ment will spread a tarp over the drums to protect them o Identify the contents through sampling and analysis.
duling transport. If characterization indicates that the contents can be

safely moved with the available equipment, vacuum
them into a trailer for transportation to a disposal or

wastes must be complied with. The following guidelines recycling facility.
can enhance the safety of these operations: * Empty and decontaminate the tank or vault before

* Locate the final staging (bulking) area as close as disposal.
possible to the site exit. * If it is necessary to enter a tank or vault (iA., confined

0 Prepare a circulation plan that minimizes conflict spaces) for any reason (e.g., to clean off solid
between cleanup teams and waste haulers. Install materials or sludges on the bottom or sides of the
traffic signs, lights, and other control devices as tank or vault), the following precautions should be
necessary, taken [41:

* Provide adequate area for onsite and hauling vehicles Ventilate thoroughly prior to entry.
- to turn around. Where necessary, build or improve Disconnect connecting pipelines.

onsits roads. Prior to entry, take air samples to prove the
- Stage hauling vehicles in a safe area until ready for absence of flammable or other hazardous vapors

loading with drivers remaining in cab. Minimize the and to demonstrate that adequate levels of oxygen
time that drivers spend in hazardous areas. exist.
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11-12 Handling Drums and Other Containers

Equip the entry team with appropriate respiratory * Wherever possible, stay on shore. Avoid going out

protection, protective clothing, safety harnesses, over the water.

and ropes. * Be aware that some solid wastes may float and give

Equip a safety observer with appropriate respira- the appearance of solid cracked mud. Caution should
tory protection. protective clothing, a safety har- be exercised when working along shorelines.
ness. and rope.

Establish lifeline signals prior tc entry so that the
woiker and safety observer can communicate by References
tugs on the rope.

Have an additional person available in the immedi- 1. Mayhew, Joe J.; G.M. Sodear; and D.W. Carroll. 1982.

ate vicinity to assist the safety observer if needed. A Hazardous Waste Site Management Plan. Chemical

Instruct the safety observer not to enter the space Manufacturers Association. Inc. Washington DC.
until additional personnel are on scene.

2. deVers, E.R.; M.. Simmons; R.D. Stephens; and D.L
Storm. 1980. Samplers and Sampling Procedures for

Vacuum Trucks Hazardous Waste Streams. EPA-600/2-80-018. U.S.Environmental Protection Agency, Cincinnati, OH.

o Wear appropriate protective clothing and equipment

when opening the hatch. 3. U.S. EPA. 1984. Characterization of Hazardous Waste

* If possible, use mobile steps or suitable scaffolding Sites-A Methods Manual: Volume II. Available

consistent with 29 CFR Part 1910, Subpart D. Avoid Sampling Methods. Second edition. EPA 600/

climbing up the ladder and walking across the tank 4-84-076.

catwalk.
eIetrck. M4. NIOSH. 1979. Criteria for a Recommended Standard:

* If the truck must be climbed, raise and lower equip- Working in Confined Spaces. NIOSH No. 80-106. Also

ment and samples in carriers to enable workers to available from U.S. Government- Printing Office

use two hands while climbing. (I017-033-00353-0) and National Technical Informa-

* If possible, sample from the top of the vehicle. If it is tion Service (PS-80-183015).

necessary to sample from the drain spigot, take steps

to prevent spraying of excessive substances. Have all

personnel stand off to the side. Have sorbent
materials on hand in the event of a spill.

Elevated Tanks

In general, observe the safety precautions described for

vacuum trucks. In addition:

"* Use a safety line and harness.

"* Maintain ladders and railings in accordance with

OSHA requirements (29 CFR Part 1910, Subpart D).

Compressed Gas Cylinders

"* Obtain expert assistance in moving and disposing of

compressed gas cylinders.

"• Handle compressed gas cylinders with extreme cau-

tion. The rupture of a cylinder may result in an explo-
sion, and the cylinder may become a dangerous
projectile.

"* Record the identification numbers on the cylinders to

aid in characterizing their contents.

Ponds and Lagoons

D Drowning is a very real danger for personnel suited in

protective equipment because the weight of protec-
tive equipment increases an individual's overall den-
sity and severely impairs their swimming ability.

Where there is danger of drowning, provide neces-
sary safety gear such as lifeboats, tag lines, railings.
nets, safety harnesses, and flotation gear.
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STANDARD OPERATING PROCEDURES

FOR SAMPLING GROUNDWATER WITH
HYDROPUNCH® I AND II SAMPLERS

1.0 OVERVIEW

The purpose of this Standard Operating Procedure (SOP) is to set procedures

for the collection of groundwater samples using the HydroPunch® I and II samplers at
McClellan Air Force Base (AFB). These guidelines will ensure that the groundwater
samples are collected in a quality and consistent manner. This SOP is intended to be used in
conjunction with Section 5.2 of the McClellan AFB Quality Assurance Project Plan (QAPP).

The HydroPunch® I and II samplers are used to collect groundwater samples
from borings drilled to the top of the water table or at specific depths within a water bearing
zone without installing a monitoring well. These samplers enable collection of groundwater

quality data to: 1) identify the areas of contaminated groundwater and contributing source

areas; and 2) enable more accurate placement of dedicated wells for long-term groundwater

monitoring.

2.0 EQUIPMENT

HydroPunch* I and II samplers: The HydroPunch® samplers are con-
structed of stainless steel, approximately 5 feet long and up to 2 inches in diameter, and have

internal sample chambers that can be used to collect and retrieve groundwater samples. Both
samplers operate in the same manner in that both are driven into the soil with the aid of a
drill rig, then retracted or pulled on to expose a screened inlet to the sample chamber. The

primary differences between the HydroPunchO I and HydroPunch* II samplers are: 1) the
HydroPunchO II sampler is larger in diameter (2 inches) than the HydroPunche I (1.75

inches); and 2) the body of the HydroPunch® II sampler can be retracted as much as 4 feet
from total driven depth to allow insertion of a 1-inch diameter bailer from the surface to

collect unlimited sample volumes.

HydroPunch* samplers will be used in conjunction with many drilling methods
) including hollow stem auger (HSA), sonication, air rotary casing hamn'er (ARCH), cone
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penetrometer (CPT), and other cased borehole methods to collect groundwater samples. The

HydroPunch® I sampler, originally designed for use with CPT rigs, will be used to collect

groundwater samples from borings drilled with a CPT rig. Because the HydroPunch® II is

larger in diameter (2 inches versus 1.75 inches) than the CPT drill rods, it cannot be used

with the CPT rig. However, the increased durability of the HydroPunch@ II, the larger

internal sample chamber (1250 ml versus 500 ml) and the added option of collecting samples

from the HydroPunch* II with a 1-inch diameter bailer makes it particularly useful for

remedial investigations in low yield water bearing zones. As a result, the HydroPunch® U

will be used to collect groundwater samples from borings with all other cased drilling

methods.

3.0 PROCEDURES

The following procedures will be used to collect groundwater samples using

HydroPunch* samplers:

1. The anticipated depth to groundwater will be determined prior to

drilling by measuring water levels in piezometers and monitoring wells

that are screened through the water table (A zone at McClellan) and

within 200 feet of the boring location. If no A zone wells are located

nearby, quarterly water level measurements from the Groundwater

Operable Unit quarterly monitoring program for wells in the general

area will be used to estimate the depth to groundwater. This allows the

geologist to anticipate the depth at which groundwater will be

encountered. At sampling locations drilled with a CPT rig, the depth

to water will be determined using a piezoelectric cone/tip during the

initial penetration of CPT rods to evaluate borehole lithology.

2. For CPT borings, the HydroPunch® I sampler will be attached to the

CPT drill rod and advanced to a depth of 5 feet below the estimated

static water depth. Once at the prescribed depth, the sampler will be

retracted 6 inches, to allow formation water to enter the sample

chamber through the stainless steel screen. After approximately 30

minutes, the sampler will be removed and the sample decanted.
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"3. For all other drilling methods, the boring will be drilled to a depth
approximately 5 to 10 feet above the depth first water is expected to be
encountered. Drilling will then proceed at a reduced rate until
collected soil samples indicate saturation.

4. Drilling will cease and drill tools (i.e., center bit, soil sampling tools,
drill rods) will be removed from the boring and the HydroPunch® II

sampler will be assembled.

5. The HydroPunch® II sampler will be connected to center rods and
lowered to the boring total depth.

6. The sampler will be driven approximately 3 to 4 feet into the soils by
applying downward pressure on the center rods using the drill rig (i.e.,
140 pound drop hammer on HSA rig, vibrating head on sonic rig,
etc.).

7. The body of the sampler will be pulled back the length into which it
was driven into the ground, exposing 3 to 4 feet of polyvinyl chloride
(PVC) or polypropylene (0.010 or 0.020 inch) slotted screen;

8. A water-level indicator will be lowered down the center rod to
determine the height of water in the screened portion of the sampler as
it fills. When an adequate volume of groundwater has flowed into the
screen, the water-level indicator will be removed and a small diameter
Teflon* bailer will be 1wered into the screened portion of the
HydroPunch® II to collect groundwater. This step will be repeated
until sufficient groundwater has been collected for the required
chemical analyses.

The following changes to operating procedure for the HydroPunch® II sampler
shall be incorporated when lithologic deposits (i.e., clayey silts) that yield groundwater very
slowly are present:

1. If the water level in the screen of the HydroPunch® II has not risen to a
) sufficient level for collection of a groundwater sample within 2 hours of
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placement, then the sampler will be removed and the boring will be

advanced an additional 5 feet (past the initial depth of the HydroPunch®

I1. Steps 4 through 8 will be repeated. If after 2 hours, sufficient

groundwater has not entered the sampler, attempts to collect a

groundwater sample will be discontinued.

Groundwater sample preservation and documentation: decontamination

procedures for all downhole drilling and sampling equipment will be conducted in accordance

with Section 5.2 of the QAPP.
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STANDARD OPERATING PROCEDURE
FOR SAMPLING OF PERCHED WATER

AND INSTALLATION OF CONDUCTOR CASING
IN PERCHED WATER CONDITIONS

1.0 OVERVIEW

The purpose of this Standard Operating Procedure (SOP) is to set procedures
for sampling of perched water and installation of conductor casing in perched water
conditions.

The vertical migration of perched water in a remedial investigation soil boring
provides two distinct environmental risks. First, if the perched water is contaminated and
allowed to migrate vertically, it may further impact the groundwater at McClellan AFB.
Second, uncontaminated perched water may leach contaminants present at greater depths
within the vadose zone and provide a transport mechanism for contaminants to groundwater.
Installation of a temporary conductor casing has proven to be an effective means of reducing
this risk and allow drilling activities to continue.

Several drilling methods are employed during remedial investigations at
McClellan AFB. These include hollow stem auger (HSA), sonication, air rotary casing
hammer (ARCH), and cone penetrometer (CPT) drilling methods. With the exception of the
HSA drilling method, all of these drilling methods basically involve the installation of a
string of temporary threaded conductor casing or drill rods that effectively seal off successive
lithologic intervals and water bearing zones as drilling proceeds. However, the configuration
of the HSA auger flights (auger flights on the outside of the drill casing) results in a boring
diameter that is several inches larger in diameter than the drill casing, and can create a
pathway for vertical migration of perched water. As such, this SOP only addresses
installation of conductor casing using the HSA drilling method.

2.0 EQUIPMENT

Only additional equipment used for the collection of perched water samples
)• and installation of a temporary conductor casing are addressed here. Standard equipment
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used in the collection of groundwater samples or in conjunction with drilling activities are

described in Section 5.2 of the QAPP.

HydroPunch® I or II sampler/Teflon' bailer: A HydroPunch® II sampler will

be used to collect perched/groundwater samples. A detailed descriptions of the HydroPunch®

II sampler is available from QED Environmental Systems of Ann Arbor, Michigan.

Conductor casing: A temporary flush-threaded or welded steel conductor

casing will be used to effectively seal off the perched water zone and allow drilling to

proceed to greater depths. The conductor casing will be approximately 3 inches larger in

diameter than the outside diameter of the auger flights.

Non-beneficiated sodium bentonite chips: Non-beneficiated sodium bentonite

chips will be used to create a seal around the conductor casing.

3.0 PROCEDURES

Perched water sampling conducted during drilling will be accomplished using a

HydroPunch® sampler or Teflon® bailer. An SOP for the collection of subsurface water

samples through borings using HydroPunch® samplers from various drilling methods is

included in this appendix. Other procedures for collection of groundwater samples using a

bailer are addressed in Section 5.2 of the QAPP.

Prior to mobilizing to the drilling location, all information on the presence of

perched water at the site and adjacent sites will be reviewed. This information may be

available from previous CPT rig borings equipped with a piezoelectric tip/sensor or from

other HSA borings drilled near the location. In the event that perched water is encountered at

the site during drilling, the procedures outlined in this SOP will need to be followed. It is

also important to note that utilization of this method limits the outer diameter of the auger

flight used for subsequent drilling and sampling to 6-5/8 inches (3-1/4 inch I.D.). This is

standard for most HSA rigs and allows collection of soil samples up to 2 inches in diameter.

1. If perched water is encountered while drilling, drilling activities will

cease, and an attempt will be made to collect a water sample for

analysis using either a HydroPunchO sampler (or equivalent) or a
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Teflon bailer. The decision of which sampler to use will be made in
the field based on the volume of water present, with the HydroPunche

sampler being the preferred mechanism for collection. Samples will be
analyzed for the contaminants of concern that are likely to be dissolved
in water (VOCs, inorganic species) at the location.

2. If the depth and thickness of the perched water zone is known from

review of existing information for the boring location, skip this step

and proceed to Step 5. Otherwise, continuously sample until dry soils
are retrieved and the depth and thickness of the perched water zone is

identified.

3. When the total depth of the perched water zone has been identified,

stop drilling, lift the augers 2 feet, emplace a 2-foot seal of non-

beneficiated sodium bentonite chips at the total depth of the boring.
This will create an effective seal prior to removing the augers and
during reaming of the boring to a large diameter for conductor casing
placement.

4. Ream the hole with a 10-1/8 inch O.D. auger to allow emplacement of
a 8 inch O.D. conductor casing.

5. Following reaming to the bottom of the bentonite plug (see #3) or to
the bottom of the perched zone as determined from previous drilling

information, remove the augers and lower the conductor casing to the
total depth of the boring.

6. Seat the conductor casing in place using the 140-pound rig hammer or
use the weight of the rig (if necessary).

7. Use a one-inch tremie pipe to place an outer seal of non-beneficiated
sodium bentonite chips/pellets in the annulus between the conductor
casing and the borehole wall. The seal shall extend from the bottom of
the casing to the depth of the top of the perched water zone. Also,

pour bentonite chips into the inner annulus of the casing to create a
9 one-foot thick plug at the base of the casing. Pour potable water down
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the inner annulus and around the outside of the conductor casing to

hydrate the bentonite.

8. Also, place several bentonite chips in a cup of water and allow to
hydrate. Use this cup as a control sample to determine when bentonite

in and around the casing is fully hydrated (may take up to two hours).

Store the sample in a shaded area.

9. Continue drilling to greater depths through the interior of the conductor

casing to total depth.

10. Following completion of the boring, abandon as required following

procedures outlined in the QAPP.

11. Remove the temporary conductor casing when the level of the grout

used for well construction or borehole abandonment reaches the base

conductor casing.
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STANDARD OPERATING PROCEDURE FOR
RADIATION SURVEY AND FIELD ANALYSIS

WITH GEIGER-MUELLER DETECTOR

1.0 OVERVIEW

The purpose of this standard operating procedure (SOP) is to establish

procedures for rapid determination of alpha, beta, or gamma radiation in the field in either a

survey or field analysis mode. Implementation of the SOP will:

Expedite the identification of areas a few feet in diameter (within a
large storage or use area) where radioactive wastes have penetrated the

surface after a discharge;

Allow analysis, equivalent to a Level III laboratory method, to b•

conducted in the field; and

Save costs and time that would be expended in collection and laboratory

analysis of large numbers of su-face samples to identify radioactive

discharge areas.

The use of this procedure is based on the ability o.' d detector to measure

ionizing radiation given off by residual radionuclides in surface soils or pavement. The

measurement of radiation is not affected by sample preparation or weather conditions.

Therefore, accurate, precise, and representative measurements can be obtained in the field
with the appropriate detector and rotameter. A Geiger-Mueller counter was selected for use

in this procedure because it is very sensitive to alpha, beta, and gamma radiation.

Permission to bring low-level radioactive material on base for equipment

calibration must be obtained from McClellan AFB prior to project initiation.
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2.0 EQUIPMENT

Detector/Probe: A Geiger-Mueller counter, operating on the principal of gas
amplification of radioactive energy entering the probe, is recommended because of sensitivity
to low-level radiation. A survey probe held at waist-level while walking gridlines across the
investigation area is recommended. A "pancake" probe placed in direct contact with the soil
or pavement is recommended for in-field analysis of surface areas with "higher levels" of
radiation identified with the survey probe. Other types of detectors may be selected if
specific radionuclides or radiation types (alpha, beta, or gamma) are expected in the
investigation area. The detector probe selected should be both sensitive and rugged enough

for use in the field.

Scaler/Rotameter: A reliable, battery-operated, multi-scale meter with a
voltage range and sensitivity suitable for operation with the selected detector. A calibration
adjustment control and digital display are essential for in-field analysis.

Batteries: Backup batteries are recommended for in-field surveys. Most
scaler/rotameters are designed to operate on C or D-cell batteries.

Calibration Standard: A low-level radioactive, calibration standard will be
available for checking the detector and rotameter before collecting data. Obtain permission
from McClellan AFB to bring the calibration standard on-base.

Data Records: Either data recording sheets or a field notebook must be
available for documenting readings from the scaler/rotameter at designated intervals during
th.; survey and during field analysis. Jn the survey mode, the location of the investigation
area, equipment type and model, date, operator, grid size and spacing, calibration results,
coordinates of measurement points, and digital readings should be recorded. In the analysis
mode, additional information including multiple calibration points, multiple scale readings,
and multiple measurements at the same point will also be recorded.

Health and Safety Plan: The Health and Safety Plan, particularly sections
describing procedures to be followed in radiation source areas, must be available at the
investigation area and understood by all field personnel.
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"3.0 PROCEDURES

To survey an investigation area to locate potential discharge areas having

higher levels of radiation:

1. Determine if any radioactive materials are being stored or used in the

investigation area; design the survey to allow a minimum 50-foot radial
distance from the stored materials; if the surface beneath the stored

materials is to be measured for radioactivity, the materials must be

moved before the survey.

2. Establish the measurement grid across the investigation area; mark

parallel traverse lines at a 3 to 5 foot-spacing across the site; mark a

second set of lines, with the same spacing, perpendicular to the first set

of lines; and assign unique numbers or letters to each line, such that the
intersections of the lines have unique coordinates.

3. Assemble the survey detector/probe and the rotameter assuring that
connections are secure; load fresh batteries.

4. Turn on the rotameter and allow to warm up for 1 to 2 minutes.

5. Check calibration of the rotameter relative to a radiation standards
(supplied with the instrument) and adjust calibration, if necessary,

following the instructions in the manufacturer's operating manual.

6. Check all scales on the rotameter to assure that all are responding to

radiation.

7. Take 3 to 5 "background" readings on soil and pavement areas that are

unlikely to have had radioactive material discharges; the average of
these readings can be used to distinguish natural radiation from

artificial discharges; record the readings and their locations.

8. Complete initial documentation on the data sheets including the
.. calibration check and any adjustments.
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9. The survey should be conducted by two persons, one carrying the
instrument and taking readings, the second recording coordinate and
rotameter measurements in counts per minute or milliroentgen per
hour.

10. Begin the survey at the end of one of the grid lines with the rotameter
set at its most sensitive range; the rotameter and probe should be held
at a comfortable height near the waist so that a consistent height above
the ground surface is maintained and the digital meter can be read
easily at each survey point.

11. At the first point, determine if the rotameter is near its maximum
reading on the most sensitive scale; if it is, increase the scale;

12. Continue along the one set of parallel lines taking and recording
measurements at each intersection of lines; if the measurement at any
point exceeds the scale maximum, change the rotameter to successively
higher scales until the reading remains on scale.

13. If a measurement at any point exceeds the highest available scale,
record the scale maximum value and the coordinates of the point, check
the Health and Safety Plan to determine if the radiation level poses a
health hazard.

14. Move backward along the line until the readings can be kept on scale;
move to the opposite end of the grid line and begin taking
measurements, approaching the point from that direction; stop taking
readings along the line, if readings along the line exceed the maximum
on the highest rotameter scale or if readings exceed those that pose a
health hazard; move to one end of the next parallel grid line and begin

taking readings.

15. When readings at each line intersection in the grid have been recorded,
with the exception of areas exceeding the rotameter maximum or safe

levels, check the instrument calibration.
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16. Plot all readings collected on a sketch of the investigation area; attempt
to draw isopleths of the readings to determine if there are any clusters
of high readings.

17. Identify single or any clusters of points that yielded the greatest
readings within the grid area; plan to collect field analysis measure-
ments at those points or within any cluster; exclude any areas in the
grid where radiation exceeds safe levels defined in the Health and
Safety Plan; in the event that most of the readings in the grid are
greater than 5 times the background average, collect field analysis
measurements at 10% of all points within the grid.

To perform field analysis for radiation:

1. Identify and mark locations to be analyzed in the field.

2. Assemble the pancake Geiger-Mueller counter probe and the rotameter,
assuring that connections are secure.

3. Load fresh batteries, and turn on the rotameter; allow to warm up for 1
to 2 minutes.

4. Check calibration with a radiation standard, and, if necessary, adjust

according to the manufacturer's operating manual.

5. Record initial location and instrument data, including calibration data.

6. Take the instrument to a location outside of the grid area to be analyzed
to collect background readings, even if this was done for a previous

survey (Background readings are needed with the new
detector/probe/rotameter configuration).

7. Place the pancake probe against the surface and take 3 successive
readings at each of 3 to 5 background locations allowing the instrument
to count for 60 seconds for each reading; adjust the scale of the

) rotameter to keep readings on scale; document the readings and
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location; the average value of the readings are background values for
this probe.

8. Move the instrument to the first marked location in the gridded area
and record 3 successive readings after allowing the instrument to count
for 60 seconds before recording the reading; adjust the scale of the
rotameter to keep readings on scale; if the first reading cannot be kept
on scale, record the maximum value for the instrument and move to a
new sample location; record the 3 readings and coordinates of the
location.

9. Repeat step 8 at all locations marked for analysis in the investigation
area that were selected for field analysis.

10. After completing the field analyses in an investigation area, check the
calibration of the pancake probe and rotameter and record the results on

the data sheet.

11. Carefully document the specific locations and readings obtained from
any locations at which readings exceeded the highest scale of the
rotameter; report the locations to the Supervising Geologist and the Air
Force Point of Contact.
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"STANDARD OPERATING PROCEDURE

FOR CONE PENETROMETER TESTING

1.0 OVERVIEW

Cone penetrometer testing (CPT) will be used to evaluate the subsurface

conditions at various sites on McClellan AFB. Cone penetrometer testing is a rapid and

cost-effective method to determine soil characteristics based on differences in coefficients of

friction among the various soil types that came in contact with the tip and a special friction

sleeve on the rod during penetration. Depending on the penetrometer tool configuration,

real-time measurements of tip and sleeve friction, conductivity, resistivity, and pore pressure

can be recorded as the tool is pushed into the ground. The logs of these data can be

correlated with lithology, similar to the use of boring and borehole geophysical logs, to

interpret subsurface conditions. CPT is described in ASTM Standard D3441.

A CPT truck will be mobilized to the designed sampling location. The CPT

test consists of smoothly pushing a small diameter, instrumented probe into the ground while

a computer data acquisition system analyzes the soil response to penetration. The soil

resistance to penetration, acting on the tip and along the sides of the penetrometer, is

measured during CPT. The penetrometer is mounted at the downhole end of a string of

sounding rods. A hydraulic ram is used to push the rod string and penetrometer into the

ground at a constant rate of 4 feet per minute using a specifically-designed truck which can

deliver up to 25 tons of force to the rod. Electronic signals from the penetrometer sensors

are transmitted by a cable, strung through the hollow sounding rods, to a data acquisition and

display computer system at the surface. It is anticipated that CPT measurements will be

recorded from ground surface to 100 feet in depth. However, the total depth sounded at

each location will be determined jointly by the Supervising Geologist and the CPT analyst

and will be based on the geologic profile encountered in the hole and data needs identified in

the field sampling plan.

In addition to determining subsurface geology, CPT sounding rods have been

modified to allow for collection of soil gas and groundwater samples. HydroPunche

sampling will be used to assist the definition of the nature and extent of shallow groundwater

contamination and to optimize the placement of additional permanent monitoring or

.) extraction wells. Several CPT firms have also engineered downhole soil and soil gas
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sampling systems. To meet the needs of the remedial investigation, a modified CPT rig

capable of collecting soil, soil gas, and groundwater samples will be needed.

2.0 EQUIPMENT

Cone Penetrometer Rig: Cone penetrometer testing will be conducted using a

25-ton CPT rig, capable of penetrating soils at OU C to depths of 110 feet. The rig will be

configured to allow for collection of discrete downhole soil, soil gas, and groundwater

samples, as well as continuous subsurface lithologic data.

HydroPunch® I Sampler: A HydroPunchO I or equivalent sampler will be used

to collect groundwater samples using the CPT rig.

3.0 PROCEDURES

Prior to initiation of the testing, the Contractor and the selected subcontractor

will conduct CPT adjacent to an existing monitoring well to "calibrate" the penetrometer

sensor response to the soil logged borehole. This "calibration" will consist of a comparison

of the logs generated by both methods and will allow for enhanced geologic interpretation

through cross-section generation using both types of logs. Calibration provides control for

the CPT data so an accurate evaluation of the subsurface can be made. The well will be

chosen using the following criteria:

"* Representativeness of soil types in OU C;

"* Total depth; and

• Quality of the soil boring log.

HydroPunchO samples will be collected using procedures outlined in the

HydroPunchO I and II SOPs included in this appendix.

Soil gas sample collection techniques vary by CPT firm and site data quality

objectives. The specific procedure to be used will be documented by the OU C RI/FS
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contractor for review by the Air Force and regulatory agencies prior to the start of field

activities.

Decontamination of the downhole equipment will be accomplished by passing

the sounding rods through a rod washing chamber, mounted at the bottom of the hydraulic

ram assembly, as they are being retrieved. High pressure steam is used to clean soil and

groundwater from the exterior of the downhole equipment. Rubber seals at the top and

bottom of the rod washing chamber serve both to prevent decon water from leaking to the
ground surface, and to scrape off soil smeared on the surface of the downhole equipment.

Decon water will be collected and stored prior to determination of the appropriate disposal

location.

A grouting system will be used to seal off the boring left after completion of
each penetrometer sounding. A neat cement/bentonite grout slurry will be prepared follow-

ing the specifications outlined in the QAPP. The specified mixture will be pumped through

the sounding rods into the hole. After each 10-foot section of sounding rod is lifted out of

the boring and removed, sufficient grout will be pumped through the sounding rod string to

fill the bottom 10 feet of the open borehole. About 3/4 gallons of grout are required to seal
10 feet of penetrometer boring. Grout will be continuously placed from total depth to the

ground surface. All CPT locations will be checked within 24 hours to observe if grout has

settled; if it has, additional grout will be added to the CPT hole. The location will then be

checked after each 24-hour period until the grout remains flush with the ground surface.

)
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STANDARD OPERATING PROCEDURE FOR

IDENTIFYING AND TAKING ACTION FOR NON-AQUEOUS

PHASE LIQUIDS DURING SUBSURFACE DRILLING

1.0 OVERVIEW

This SOP describes methods to be used to identify and take action for non-

aqueous phase liquids that may be encountered during subsurface drilling activities. Non-

aqueous phase liquids (NAPLs) are accumulations (films or pools) of petroleum hydrocarbons

or halogenated organic compounds that have not been dissolved in groundwater because the

liquid is immiscible or only slightly soluble in water. After NAPLs have been identified, it

is important to take actions that will enhance remedial action and avoid vertical movement.

Inducing vertical movement of these liquids could spread high concentrations of contaminants

to uncontaminated or less contaminated soils and disperse the liquid pool making it difficult

to find for remedial action.

The procedure includes: identifying NAPLs in subsurface soils or groundwater

with ultraviolet (UV) fluorescence equipment or a hydrophobic dye (Sudan IV); halting

drilling to prevent deeper vertical movement of the NAPL; grouting the boring or completing

as a soil vapor extraction (SVE), or bioventing well; documenting the occurrence; and

marking the boring or well location for additional investigation or remediation.

2.0 EQUIPMENT

The following equipment should be available for identifying and preventing the

spreading of NAPLs in soil or water:

Grouting equipment and supplies to mix and place grout in accordance

with specifications in Section 5.2.8 of the QAPP;

Calibrated OVA to screen for VOC or hydrocarbon concentrations

> 500 ppm in soil gas;
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* Ultraviolet light with broad spectrum bulb to scan shortwave and

longwave UV simultaneously (see Section 4.0 of this SOP);

* Light-sealed, "black" bag or box to allowing viewing samples under

UV light only; and transparent polyethylene bags; or

* Sudan IV dye powder to stain organic liquids red on contact; and 50

milliliter polypropylene vials, tapwater, and a small stainless steel
spatula (see Section 4.0, Principles and Sensitivities). Caution: dye is

an eye irritant/mutagen. The power should be handled in a well
ventilated area and gloves must be worn. Refer to the OU C

Health and Safety Plan (forthcoming) for the proper handling
procedures.

3.0 PROCEDURE

While drilling borings in locations near identified leaky tanks, sumps,

pipelines, or disposal pits that may have contained undissolved solvent or petroleum

hydrocarbon liquids, take the following steps:

1. Monitor soil gas concentrations on core samples with a calibrated
photoionization detector (PID) in accordance with procedures in Section

5.8 of the QAPP.

2. If PID readings exceed 500 ppmv or if hydrocarbon odors are evident,

stop drilling and select a representative sample of the core (Note: finer-
grained intervals in the core are more likely to retain liquid hydrocar-

bons). Collect an additional, undisturbed sample. Package and label as

specified in the QAPP. Hold the sample on ice until total boring depth
is reached. Randomly select 25% of these samples and send for off-

site confirmational analyses of volatile contaminants of concern.

3a. If the UV light and black bag/box are to be used: place the core sample
in a polyethylene bag; seal the bag; squeeze the sample to force any

,) liquid to the outside of the sample, against the bag; insert the sample
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bag in the black bag/box; turn on the UV lamp; and examine sample

for evidence of fluorescence. Go to 4a.

3b. If the Sudan IV dye is to be used: with the spatula, loosely fill half of
the 50 mL polypropylene vial with finer-grained soil from the core; add
clean tapwater to the vial until it rises slightly above the soil in the vial;
close the end of the vial and shake it vigorously for 10 to 15 seconds;
add 2 milligrams (the amount that can be transferred on the side of a
flat toothpick) dye powder; close the vial; shake the vial vigorously for
20 to 30 seconds; and examine the liquid for red staining. Go to 4b.

4a. If the liquid squeezed from the sample uniformly fluoresces under the
light of the UV lamp, inform the driller that the boring will be
terminated immediately and to prepare for grouting or construction of a
SVE or bioventing well. Go to 5.

If the liquid from the sample has very weak or spotty fluorescence,
continue drilling, but monitor each subsequent core interval by
repeating steps 3a and 4a.

4b. If the liquid above the soil in the vial has a dark red or brown stain,
inform the driller that the boring will be terminated immediately and to
prepare for grouting or construction of a SVE or bioventing well. Go
to 5.

If the liquid shows only a weak red or no stain, continue drilling, but
monitor each subsequent core interval by repeating steps 3b and 4b.

5. Accurately determine the depth from which the sample was collected,
with a weighted engineer's tape; document the depth, the sample
lithology, and the results of the NAPL test (Specify the method,
equipment, and indicator used to make the decision.).

6. Decide if the boring will be grouted or prepared for construction of a
SVE or bioventing well. Use an established Boring Conversion
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Decision Diagram (for example, OU C SAP Figure 4-9) or Consensus
Statement and discuss with Air Force.

Grout the boring in accordance with the grout mix and procedures
specified in Section 5.2.8 of the QAPP, or construct a well in
accordance with specifications in Standard Operating Procedures for
Soil Vapor Extraction Well Construction.

7. Collect a sample of the soil that was used in the NAPL testing and
prepare to send the sample for analysis to identify the NAPL. Follow
standard sample packaging and transport procedures in the QAPP.
Note: Indicate on the chain-of-custody that the sample may contain
very high concentrations of fuel hydrocarbons or halogenated
organic compounds.

8. After grouting or well construction is complete, accurately measure the

surface location from permanent landmarks.

9. Document in the field notebook mnd the drilling log the identification of
NAPL, the decision to terminate the boring, the details of grouting or
well construction, and the geographic location and depth of the NAPL.

4.0 PRINCIPLES AND SENSITIVITY

4.1 Fluorescence

Fluorescence occurs in crude oils and petroleum products (except saturated
aliphatic compounds such as paraffin) as a result of excitation by ultraviolet radiation; high
concentrations of aromatic compounds increase fluorescence. Unsaturated aliphatic
hydrocarbons, such as trichloroethene and tetrachloroethene also fluoresce; carbon
tetrachloride and dichloromethane do not. Ultraviolet fluorescence has been used in the
petroleum industry for decades to identify hydrocarbons in drill mud, cuttings, and core.

B
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Separate phase NAPLs occurring in soils at saturations of 1 % to 23 % were detectable by

fluorescence in 42 of 45 samples in testing by Cohen and others (1992)'.

4.2 Sudan IV Dye

Sudan IV is a dye that causes organic liquids to turn red on contact. It has

been used to colorize NAPLs in flow experiments (for example, Schwille). In testing by
Cohen and others (1992), NAPLs in soil at saturations of 1 % to 25% were detected in 41 of

45 samples. Refer to the OU C Health and Safety Plan (forthcoming) for the proper
handling procedures of the dye.

Cohen, R.M., A.P. Bryda, S.T. Shaw, and C.P. Spalding, 1992. Evaluation of Visual Methods to Detect NAPL

in Soil and Water: Groundwater Monitoring Review, Volume XI1, No. 4, p. 132.
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STANDARD OPERATING PROCEDURES FOR

SAMPLING SOIL GAS FROM DRY GROUNDWATER MONITORING WELLS

1.0 OVERVIEW

The purpose of this standard operating procedure (SOP) is to establish

procedures for sampling soil gas from dry groundwater monitoring wells at McClellan Air

Force Base (AFB). These guidelines will help ensure quality and consistency in sample

collection. This SOP is intended to be used in conjunction with Section 5 (field procedures)

of the McClellan AFB Quality Assurance Project Plan (QAPP).

Soil gas samples may be collected from dry groundwater monitoring wells by

modifying the groundwater sampling vehicle. A reversible modification of the groundwater

sampling vehicle equipment will speed up well purging, limit the volume of soil gas released,

and provide an alternate use for the equipment. By using the sampling vehicle packer, only

the soil gas passing through the screened interval of the well will be purged and sampled.

Sampling of soil gas in the well will be done in the same manner as a soil gas monitoring
well.

2.0 EQUIPMENT

Equipment required to perform soil gas sampling with the sampling vehicle
from dry groundwater monitoring wells includes:

* Electrical generator (gasoline powered) to operate a vacuum pump.

* Vacuum pump to purge the well.

* Rotameter to measure flow rate.

* Downhole packer with top fitting to attach 0.25-inch Teflon' sampling

tubing.
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* Sufficient Teflon& tubing (0.25-inch diameter) to extend from the
vacuum pump to the top of the packer (discard tubing after each well is

sampled and place in the contaminated materials bin in the contractor's
staging area).

0 Sample containers (e.g., stainless steel evacuated canisters, syringes,
tedlar bags, etc.).

3.0 PROCEDURES

1. Move sar aling vehicle to the well and set up over the well in the same
manner as if groundwater were being sampled; open the well; and

remove the cap on the casing.

2. Monitor soil gas at the wellhead with a photoionization detector (PID).

3. Depending on PID readings, follow procedures for protection of
sampler's health and safety described in the McClellan AFB Health and
Safety Plan.

4. With a groundwater sounder, determine if there is water in the screen
interval of the well; if water is present, determine the length of well
screen that is above the saturated zone; the "dry" well screen length is
used in the calculation of gas purge volume.

5. Attach teflon line to the top of the downhole packer and lower the
packer to a depth 3 feet above the well screen, and inflate packer.

6. Attach upper end of teflon line to flowmeter and any gas sampling

equipment.

7. Determine the gas purge volume in the casing between the bottom of
the packer and groundwater or the bottom of the well, if no water is
present; multiply the gas purge volume by 2 to determine the Total
Purge Volume of soil gas that will be removed before sampl;ng.
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8. Start the vacuum pu-np and determine the flow rate of gas through the

pump; when the flow rate has stabilized; divide the Total Purge

Volume by the rate to determine the total purge time.

9. Monitor the gas exhausted from the vacuum pump with the PID (Vapor

concentrations may increase during the removal of gas from the well.);

follow health and safety procedures as in Step 3.

10. After the Total Purge Volume has been removed, follow procedures for

sampling of soil gas monitoring wells in Section 5.10.3 of the

McClellan AFB QAPP.

11. Deflate packer and raise the packer and sample tubing to the surface;

remove the teflon tubing and store for subsequent disposal.

12. Recap and secure the well; move to the next well.

_)
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STANDARD OPERATING PROCEDURES FOR

CONDUCTING MAGNETIC AND ELECTROMAGNETIC SURVEYS

1.0 OVERVIEW

The purpose of this standard operating procedure (SOP) is to establish proce-

dures for conducting magnetic and electromagnetic geophysical surveys at McClellan Air

Force Base (AFB). The primary objective of these surveys is to locate buried drums within

former disposal pits. The methods will also be used to identify the location of underground

storage tanks. Magnetic and electromagnetic methods are both appropriate for locating

buried metal objects; however, each method by itself cannot be used conclusively for this

purpose. Therefore, both methods will be conducted in conjunction to maximize confidence

in identifying locations of buried drums. Each method has distinct advantages: magnetics

can be used to locate deeper targets than electromagnetics (i.e., greater than 15 feet);

however, magnetics is more affected by other metallic interferences (e.g., utilities, metal in

buildings, etc.). Electromagnetics also has the ability to detect chemicals or contaminant

plumes (e.g., hydrocarbons in high concentrations, or other conductive or resistive

chemicals).

Magnetometer surveys consist of measuring variations in the earth's magnetic

field; magnetic gradient is measured to accurately locate buried ferrous objects such as

drums. Measurement results indicate areas of anomalous magnetic field strength; location

and depth of the buried object can be inferred from the shape and width of the anomaly.

The electromagnetic method measures the electrical conductivity of a volume

of earth, which is a function of soil or rock type, porosity/permeability, and fluid content.

The measured values, referred to as terrain conductivity, are obtained without direct ground

contact, through electromagnetic induction. Measurements taken along traverses or in a grid

pattern delineate lateral variations in terrain conductivity, which are used to map the location

of buried metallic objects. Electromagnetic methods are used to qualitatively map lateral

variations at shallow depths; depth or thickness determination cannot be made solely by this

method.
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2.0 EQUIPMENT

Magnetics

A magnetic gradiometer (EPA OMNI IV®) will be used to obtain both total
field and vertical magnetic gradient data. This instrument has an absolute accuracy of 1
gamma (g) and a processing sensitivity of 0.02 g. It contains two sensors mounted 0.5

meters apart at the top of an 8-foot staff. The reading obtained from the top sensor
represents the total intensity of the earth's magnetic field in gammas. The difference
between the top and bottom sensors represents the vertical gradient in gammas per meter.
The instrument has built-in software and a nonvolatile memory. It automatically computes
the total field and vertical gradient values in real time. These data are stored in memory
along with the time and date of the reading, as well as corresponding grid line number and
station position.

The magnetic gradiometer is characterized by high sensitivity, noise rejection,

and signal discrimination, which allow optimum rejection of temporal fluctuations and
regional effects, and provide maximum sensitivity to near-surface (0-20 feet) sources and
optimum spatial resolution. The measurements require no corrections for diurnal variation,
micropulsations, and magnetic storms. Gradient measurements also provide vector direction
as well as magnitude and can be used for more quantitative determination of anomaly
location, depth, and shape.

Electromagnetics

A ground conductivity meter (Geonics Ltd. EM-31DL®) will be used to obtain
terrain conductivity data. The transmitting and receiving coils on this instrument are
mounted at the ends of 4-foot long tubes that project horizontally from either end of the
instrumentation console. The 8-foot coil separation results in a depth of penetration of
approximately 15 to 18 feet. A data logger will be used to record quadrature and in-phase
data at each measuring station.

_)
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3.0 PROCEDURES

The following procedures will be used to conduct magnetic and electromag-
netic geophysical surveys:

1. Existing site data (geologic and historical) will be reviewed to help plan
the survey.

2. Survey objectives will be defined.

3. Survey grid layout (spacing) will be designed based on site conditions
(e.g., target size; the closer the grid lines are spaced, the better the
resolution and the better the probability of detecting anomalies). For
the purposes of locating buried drums, a 10- to 20-foot grid line
spacing will be used.

4. Grid lines will be surveyed using compass and distance wheel, and then
marked with numbered reference stakes.

5. Magnetic/electromagnetic measurements are taken by placing the instru-
ment at a predetermined station, ori ing the instrument properly, and
taking the reading in accordance with the operating instructions for the
particular instrument used. (The instrument operator should be free of
any magnetic material such as keys, belt buckles, steel-toed shoes, etc.)
The instrument will be held at the same height above the ground for

each measurement.

6. For the magnetic gradiometer, the instrument will be programmed to
record both total field and vertical gradient magnetic data, along with
station coordinates.

7. Measures will be taken to mitigate excessive noise by avoiding possible
noise sources (fences, power lines, vehicles, etc.); if unavoidable, noise
sources will be documented on the data logger, and any potential
impacts will be evaluated by a registered geophysicist.
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8. Field notes regarding locations of the measurement points relative to
grid line markers will be kept.

9. At the end of each day, data will be downloaded to a portable
computer; data will be backed up on a floppy disk and printed out in
hard copy form (for electromagnetic terrain conductivity, instrument
response data will be reduced to units of conductivity in milliSiemans
per meter [quadrature] and parts per thousand [in-phase]; variations in
sensitivity that occur in areas of high conductivity will also be
corrected).

10. At the completion of the survey, data will be collected and contoured
using contouring software (for magnetics, both total field and vertical
gradient contour maps will be produced; for electromagnetic terrain
conductivity, both quadrature and in-phase contour maps will be
produced).

11. The in-phase terrain conductivity contours will be compared with the
magnetic contours to determine the most likely locations of buried
drums or other disposal debris.
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STANDARD OPERATING PROCEDURES
FOR SAMPLING SEDIMENTS IN

PONDS OR IMPOUNDMENTS

1.0 OVERVIEW

The purpose of the Standard Operating Procedure (SOP) is to establish
procedures for the collection of sediment samples in ponds or surface impoundments at
McClellan Air Force Base (AFB). These guidelines will help ensure quality and consistency
in sample collection procedures. These procedures will be followed in conjunction with
other documentation and recordkeeping procedures described in Sections 5.0 and 6.0 of the
McClellan AFB Quality Assurance Project Plan (QAPP).

2.0 EQUIPMENT

Sediment samples from ponds or surface impoundments will be collected using
a Ponar dredge (see Figure 5-26 of the McClellan AFB QAPP), which is a clamshell-type
scoop activated by a counter-lever system. The Ponar dredge will be either approximately
6 by 6 inches or 9 by 9 inches in dimensions and weighs approximately 30 to 40 pounds.
The dredge has side plates and a screen on top of the sample compartment to prevent sample
loss during closure. The shell is opened, latched in place, and slowly lowered to the bottom;
when tension is released on the lowering cable, the latch releases and the lifting action of the
cable on the lever system closes the clamshell. Because the dredge is a grab sampler, it is
not capable of collecting undisturbed samples. The sampling action of the devise may cause
disturbance of the sediments that can be minimized by allowing for a very slow contact with
the bottom of the pond.

In addition to the Ponar dredge, other equipment to be used in sediment
sampling from ponds will include a 12-foot long aluminum row boat from which to collect
the samples, nylon rope or cord from which to suspend the dredge and line up sampling
locations (i.e., across the ponds), and a compass and measuring wheel with which to locate
sampling points.
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3.0 PROCEDURES

The following procedures will be used to collect sediment samples from ponds

or impoundments:

1. Sampling locations are previously determined in the sampling plan.

2. Locate sediment sampling points within the pond or impoundment by
measuring and marking (using compass, measuring wheel, and labeled

stakes) grid lines along the sides of each pond to be sampled (i.e.,
along the east-west axis [northing coordinate] and the north-south axis
[easting coordinate]), followed by stringing a nylon rope or line across
the pond in both directions and securing to the stakes on each side of
the pond, creating an intersection of the two lines (i.e., the sampling
point).

3. Load sampling equipment (i.e., Ponar dredge, stainless steel mixing
-) bowl and spoon, sample jars, cooler, etc.) onto the 12-foot long

aluminum row boat; the boat is then rowed to the sampling location

(i.e., the intersection of the two reference lines).

4. Attach a precleaned Ponar dredge to the necessary length of sample line
(eP Q. a solid braided 3/16-inch nylon line).

5. Tie the free end of the sample line to a fixed support on the boat to
prevent accidental loss of the sampler.

6. Open the Ponar sampler jaws until latched, and slowly lower the dredge

to the bottom to avoid disturbing lighter bottom sediments.

7. Measure and mark the distance to the top of the sediment on the sample
line; record the depth to the top of the sediment.

8. Ease the sample line tension (i.e., allow to slack about an inch) to
release catch mechanism on jaws.

)
oucsAPIoso294/jks B-49



9. Raise dredge to enable lever system to close jaws, and slowly bring to

the surface.

10. Place Ponar into a stainless steel tray and open to release sediments

(approximately 1/4 to 1/2 cubic foot of sediment); remove Ponar.

11. Homogenize sediments in a stainless steel metal bowl and transfer to

sample bottles using a stainless steel spoon.

12. Complete the necessary paperwork (e.g., sample description, samplers,
date and time, chain-of-custody form, etc.), label and store bottles, and

decontaminate equipment as required in the McClellan AFB QAPP.
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STANDARD OPERATING PROCEDURE

TRENCHING

1.0 OVERVIEW

The purpose of this Standard Operating Procedure (SOP) is to set procedures

for trenching in disposal pits, landfills, and preexisting ponds/creeks at McClellan Air Force
Base (AFB). These procedures will be followed in conjunction with other documentation and
record keeping procedures outlined in Section 5.2 of the McClellan AFB Quality Assurance

Project Plan (QAPP).

A presurvey will be conducted by geophysical methods to determine locations

of any underground utilities and/or buried drums.

2.0 EQUIPMENT

CAT 235 Hydraulic Excavator or equivalent: For use in excavation of test
pits/trenches which exceed 20' maximum depth. Excavators shall be equipped with 24"

buckets and enclosed operator cabs. Operator cabs shall be outfitted with the capability to

provide self-contained breathing apparatus for IDLH type environments. For excavation in

areas of wet or soggy conditions, excavators shall be equipped with low ground pressure
(LGP) tracks to reduce sinking.

CAT 225 Hydraulic Excavator or equivalent: For use in excavation of test

pits/trenches with a maximum depth of 20' or less. Excavators shall be equipped with 24"
buckets and enclosed operator cabs. Operator cabs shall be outfitted with the ca: -,ility to
provide self-contained breathing apparatus for IDLH type environments. For excavation in

areas of wet or soggy conditions, excavators shall be equipped with low ground pressure
(LGP) tracks to reduce sinking.

Shri.ng: If test pits/trenches show signs of failure, sloughing, caving, or
other distress symptoms, the hazardous waste operations and emergency response standard in

29 CFR 1910.120 (OSHA) shall be implemented to ensure the excavation remains open and

,) safe during data gathering and/or visual assessment activities. Shoring shall be installed at
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